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ABSTRACT 


This thesis describes an experimental study to determine the heat transfer 
characteristics of rectangular elements mounted on an adiabatic wall in a laminar air 
flow. The studv involves forced convection and the determination of the heat transfer 
coefficients as influenced by the unheated elements. The study is timely in that major 
concern is the understanding of removal of the generated heat from electrical 


equipment and electronic devices which utilize microelectronic chips. 
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ПИ ЕЕ LOSS OL ST NIDESBSBREVIA TIONS 


Constant in the smooth law of the wall. 

Characteristic dimension of cubical blocks. 

Constant in roughness function. 

Local skin friction coefficient. 

Pipe diameter, or distance between channel walls. 

Some arbitrarv characteristic height of roughness. 
Roughness Revnolds number based on e. 

Heat-transfer similarity function, Eq. (1.4). 

Distance between channel walls. 

Designation for heated block. 

Local convective heat transfer coefficient. 

Area average convective heat transfer coefficient. 

(оте шет у оте fluid. 

Roughness height. 

Test section channel length. 

Row position number іп the array. 

Nusselt number. 

Pitch of repeated roughness geometries. 

Prandtl number. 

Power input from electrical resistance heating. 
Friction-similarity or roughness function. 

Reynolds number. 

Roughness function constant for a fully rough flow. 
Roughness Reynolds number based on equivalent height, k. 
Spanwise and streamwise characteristic dimension of regular array. 
Stanton Number. 

Temperature of the heated block. 

Freestream temperature. 

Final temperature achieved by an element in the arrav. 
Downstream direction velocitv. 


Bulk mean velocity. 


eoo ж <> с 


Ө(В.1) 


Frictional velocity. 
Velocitv vector. 
Dimensionless velocity, u/u,. 
Roughness function = RT, defines shift of the rough- 
wall log region from the smooth wall behavior. 
Thermal diffusivity. 
99% thickness of the momentum boundary layer. 
Von-Karman constant. 
Fluid density. 
Dimensionless adiabatic element temperature (temperature of 
passive elements in wake of a single element being heated in the arrav). 
Dimensionless temperature of the element directlv 
behind the heated block. 
Shear stress at the wall. 
Kinematic viscositv. 


Equivalent kinematic viscosity. 
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I. INTRODUCTION 


A. DESCRIPTION OF THE PROBLEM 

Over the past decade, recent advances in electronic svstems have given rise to the 
challenging problems in applications of advanced heat transfer techniques to electronic 
equipment cooling. This study models forced convection cooling of electronic 
components on verticallv oriented circuit boards where adjacent boards form channels, 
with one surface being relatively smooth, and the other populated by an array of large, 
heat dissipating elements. This research is of immediate practical interest to the 
electronics industry because cooling of electronic components has become increasingly 
important as power dissipation and component densities continue to increase in each 
new generation of electronic devices. 

One method of electronics cooling is for à small cooling fan with a small capacity 
to blow or induce a flow of cooling air over a high density array of micro-electronic 
components mounted on a bakelite or epoxy board. This type of cooling offers low 
cost, high thermal reliability and an absence of noise. There 15 a desire іп this study to 
understand the relation of rough walled heat transfer and the structure of flow in the 
near-wall region, it’s conditions and it’s relation to the separated flow heat transfer 
around bluff bodies. 

This research, with it’s practical relationship to the technical problems in the 
electronics industry. derives from the work in heat transfer from cubical elements done 
Шап ота Umiversity. This study extends the data base from cubical elements to 
rectangular low-height elements. 

Printed curcuit boards exhibit great variabilities in size and shape of components, 
and the way in which the components are arranged, as shown in Figure 1.1. Most 
geometries resemble plane surfaces with varving degrees of roughness which may be 
random in size and shape. The present study attempts to relate the heat transfer 
behavior of large rectangular heated elements in an array mounted on one wall of an 
adiabatic channel to the concepts of sub-laver Stanton numbers found in the literature 
for small scale rough wall theory. 

There are many distinct methods available for mounting and inter-connecting 


electronic components and one of the most popular 15 the printed circuit board (PCB). 
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Figure 1.1 Photograph of a Printed Circuit Board 
for a Personal Computer. 
This is a representative sub-system upon which arrays of heat dissipating electronic 
components are mounted. Components may be semi-regular in geometry as for 
example VLSI chip carriers, Dual-In-Line Packages (DIPS), and Single-In-Line 
Packages (SIPS), or they may be irregular shaped components on a board such as 
resistors and capacitors. 

The distribution of components on a circuit board is application dependent, but 
frequently components are mounted “in-line” in the direction of the coolant flow. 
Space considerations often dictate PCB’s to be mounted vertically in svstem racks and 
if multiple PCB's are utilized, they may be back to back in horizontal racks. Figure 1.2 
shows a tvpical card stack in which many printed circuit boards, each with an array of 
hot components deploved on one side. are arranged to form long semi-continuous 


vertical channels, open at top and bottom for natural or forced ventilation. 
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TYPICAL ARRANGEMENT SINGLE CHAHNEL 


OF COMPONENT BOARDS [DEALIZATION 





Figure 1.2. Tvpical configuration of printed circuit boards 
in rack and cabinet. 

The present study is concerned with this type of configuration. The flow 15 
induced through the arravs by a fan and ejected at the top. The heat-transfer surface 
has two characteristics: 1) heat dissipation is mainly from discrete sources on a plane 
surface, and 2) the sources are three-dimensional protrusions. 

ln order to study the problem, idealizations, as shown in Figure 1.3, have been 
developed. Array geometry is described by element shape and spacing, S, the wall to 
wall spacing. Ef, and the channel length, L. In order to remove geometric variabilities, 
rectangular elements were chosen to model Dual-In-Line Packages (DIPS). If B is the 


minor rectangular length scale, the geometry can be completely specified in terms of 
bur and L, H. 
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D. PREVIOUS RELATED WORK 
|. Electronics Cooling by Forced Convection 

Several factors are taken into account when analysing a heat-removal system. 
Among these are the operating characteristics of the components themselves, the 
requirements of the electronic svstem designer with respect to component lavout, and 
the operating environment of the svstem. Even if this information could be assimilated 
in guidelines, the packaging designer would still need a technique which would allow 
him to predict the thermal performance of the components. [for the cooling of such 
geometries, there have been manv attempts at the development of techniques, but 
success has been restricted to specific geometries. Trial and error is usually the basis 
for the sucessful development of the electronic modules. 

There are two predominant areas of modeling. The first is the case of 


modeling small portions of the problem by finite elements. еа transfer from an 
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element in an arrav on a PCB is a complex process. Heat is conducted from the 
component to it's carrier circuit board. convected to the cooling air flow, and radiated 
to it’s surrroundings. The opposing board delivers heat, by conduction, into the flow 
channel from elements located on it’s other surface. 

By the use of finite clement representation, elegant codes have been developed 
to compute the conduction and radiation interaction. The majority of these codes have 
been developed in the private sector, but some have been in the public domain. The 
book by Kraus and Bar-Cohen [Ref. 1] includes sample codes of this type where the 
convective heat transfer ultimately is handled by specifying the convective conductance, 
or the heat transfer coefficient, from the surface nodes to the cooling fluid. The 
specification of this surface conductance usually entails some experimental data from 
the prototype in question, along with standard correlations for highly simplified 
geometries with well known boundary conditions. 

The major problem lies with the capabilities of the modern computer to 
handle enough of the problems to give the packaging designers practical input. 

Тһе second and most common categorv is the case where the phvsical 
situation has been reduced to an analytically or numerically tractable model. Manv 
times the model no longer reflects all of the features of the actual situation, and 
subsequently piecewise improvements must be made. Most of the current modeling 
efforts are beginning to resemble the physical situations. There are still large strides to 
be taken before a true representation of the typical configuration can be made. Note 
that in both natural and forced convection the same details of flow behavior must be 
studied. [t 1s possible to develop simplified models of forced convection but natural 
convection is much more difficult. With these observations it is not surprising to find 
that the literature tvpicallv presents empirical or semi-empirical approaches. Care must 
be taken in assessing the generality of most techniques since they quite frequently 
apply only within specific data base. 

One summary concerning this topic was presented in the concluding remarks 
of the Directions of Heat Transfer in Electronics Equipment Research Workshop by A. 


D. Kraus [Ref. 2]. It is partially repeated here: 


The problem of heat transfer in electronic equipment 1s readilv admitted to 
be very complex and worthy of attention. The complexitv 1s, a result of many 
factors. Perhaps the most important of these is that the rapidly changing and 
highlv competitive technologv results in a, vast multiplicity of complex physical 
configurations. Another general aspect of complexity is the first-order coupling 
of several physical phenomena. For example, it is usually not possible to 


- 
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separately consider conduction. convection or radiation as separate modes of 
energv transport in electronic B eH These modes are often inexencab aw 
together. along with additional complexities. Even an accurate formulation is 
often not possible. Simplifications lead to more tractable formulations, but. of 
course. do so at the expense of reduced accuracy. One faces here, the age-old 
problem of casting the results of the investigation of complex phenomena into 
easy-to-use form. [t тау be true that the development of simple design 
techniques, for sufficiently. complex phenomena is just not possible, although 
hightv desirable. In any event. however. the attainment, of such a goal would 
lead to great efficiency in design and operation of electronic equipment. 


The attainment of this goal is made difficult bv the fact that manv of the 
most fundamental aspects of heat transfer in electronic equipment are not well 
defined. For example, it is often not clear whether the flow of air in card arias 
is laminar. turbulént or a flow undergoing transition... [ndeed. it mav be а 
“meandering” lanunar flow. Another, example is_ the difficultv of making an 
accurate assessment of mixed, convection effects. It is necessarv to define Simm 
factors as a [first step. if increased accuracv is to follow from increased 
understanding. 


Heat transfer groups in both the electronics industrv and at universities are 
concerned with thermal aspects of electronic equipment but each has different 
missions and constraints. Industry 15 certainly bound much more by practical 
constraints such as time deadlines and cost limitations. An overriding mission is 
to “get it to work," whether or not all of the fundamental details are understood. 
On the other hand, great improvement and efficiency in design and operation 
could perhaps be realized if the fundamentals were better understood. In 
universitv research, however, problems are often defined so as to make them до- 
able” rather than what reallv needs to be done and in the process. reality tends to 
be obscured. When. real-world constraints are imposed, the results are often 
inapplicable because important comiplexitities are ignored. 


С: ОС OF ACKNOWLEDGED DIFFERENCES DUE TO SURFACE 


OUGHNESS GEOMETRIES 
. With Regard to Friction Behavior (k vs. d type) 


Surface roughness has been classified into two general categories, two 


dimensional or three dimensional. (See Figure 1.4 for representation. of two 
dimensional and three dimensional. rectangular type roughness.) These categories have 
further been divided into “artificial roughness” vs. “commercial roughness.” As 
Schlichting [Ref. 3] points out, these surface subclasses often behave differently. To 
amplify the definitions, sand-grain roughness is of the three dimensional type, normally 
closely packed and spherical in shape and mav be of the artificial or commercial 
subclass. Ribbed roughness is a representation of the two dimensional artificial type. 
Rib shape and pitch ratio further classify ribbed roughness. 

The d - or - k type roughness classification 1s in use by researchers as a 
scheme for surface roughness description. The next few paragraphs summarize the 
classification scheme for k - and - d tvpe roughness in the literature. 

The framework of rough-walled flow analvsis was established by Nikuradse 


[Ref. 4] who experimented with flow in sand roughened pipes. His experimentation led 
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Figure 1.4 Rectangular roughness geometry, 
two dimensional vs. three dimensional.. 


to relationships between the flow behavior and the relative roughness scale k/d (k is the 
roughness scale and d is the pipe diameter) as well as the Reynolds number. 
Nikuradse's work led Clauser [Ref. 5] to form the logrithmic velocity distribution for 


flow over rough walls. 


-----)-А---- (eqn 1.1) 
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|| 
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In this equation uz — A/t,/p , with t, — the wall shear stress and, p = fluid density. 
The roughness function RT = (Au/u,), which is zero for smooth walls. K and A are 


universal constants. Equation 1.1 can be written for smooth walls as: 


1 yu, 





МЕ (сап 1.2) 
C | % 


Hama [Ref. 6] showed from results of an extensive experimental program that equation 


1.1 and the Clauser form of roughness function for fullv rough flow. 


Au | Ки, 
— = — Ёп (———) + constant (eqn 1.3) 
V 


are both universal for a given roughness geometry in à pipe, channel and zero pressure 
gradient boundarv-laver flow. 

Arvizu [Ref. 7: p. 7]. summarized Perry's [Ref. 8] test to determine the relative 
roughness function. To illustrate the method, first consider a graph of C, plotted 
against (n Re for a smooth pipe in turbulent flow. Here both C, and Re are based on 
the bulk mean velocity u,. Now, from equation 1.2, note that the rough-wall velocity 
profiles can be collapsed onto the smooth-wall results by relacing v by some equivalent 
viscosity. V,. It follows, therefore, that a rough-wall friction factor versus Reynolds 
number curve for constant v, is identical to the smooth-wall curve with v replaced by 
v, in the Reynolds number. Hence the curves of constant у гу in the C, vs. Ёп Ве 
graph are simply the smooth-wall friction factor graph shifted sideways by a factor fn 
(у, У). Equation 1.2 also shows that these curves are also contours of Auu,. By 
plotting experimental data on this graph, it is possible to read off the appropriate value 
of Au и, and to calculate the product Re/C,2 (k'd). or simply Re (К). Note that 
C, can be determined by force or pressure measurements. One then plots Au;u, vs. 
Ret (k). If a correlation is found to exist, then it 1s stated that the roughness function 
depends on the height k and this roughness geometry is called k-tvpe roughness. If 
instead it correlates on Rey Cae du, V, then it is classified as d-type roughness, 
referring to its dependence on the equivalent pipe diameter. For the equilibrium 
boundary laver in zero pressure gradient, the correlation height has been shown by 
Perry [Ref. 8: p. 390], to be the boundary-layer thickness, ó. 

Sand grain geometry has been verified to be of k-tvpe and further correlated 
by Clauser’s roughness function form [Ref. 7: p. 8]. Studies of ribbed two dimensional 
roughness geometries have also made it apparent that the roughness parameter can 
also be correlated with k, the roughness height. Closely spaced ribbed roughness, 1.e. 
РК 2 2 however is one of d-type roughness. 

Arvizu [Ref. 7: p. 9], summarized the data concerning the roughness function 


R*. With ribbed roughness pitch ratio the roughness ratio reaches a constant value, 
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ШЕ! prem, for high values of Ве? (К). Sand grain and several other roughnesses 
have been experimentally observed. A curve of R ^ (90) vs. Pk ratio for ribbed 
roughness is constructed as shown in ligure 1.5 [Ref. 7: p. 21]. This curve shows а 
marked difference in the Re T (oo) behavior for the two distinct pitch-ratio ranges given 
by values above and below a nonunal value of P;k ^ 8. This suggests that pitch ratios 
in the range of seven (7) to ten (10) fall in the transition region between two different 
roughness function behaviors. Further, a surface has the highest St and C, when РАК 
ratio is seven (7) to (8). Studies of the pressure distribution around rectangular finned 
surfaces for various pitches have divided the loss into two components, friction and 
form drag. It is concluded that friction losses are at a minimum at D, k of about ten 
(10). At P/k^ 8 to 10 flow reattachment to the bottom of the wall downstream of the 
separated shear laver over a rib occurs. This flow behavior represents an independent 
event and is significant in determining k or d tvpe behavior. 

Only a handful of researchers use the terminology of k and d type roughness. 
The general concensus is not apparent, but many allude to the characteristics of these 
classifications. This thesis is not concerned with the small grained roughness, but 
rather with large roughness compared with scale of the measurement probe. [n this 
experiment the boundary layer is disturbed to the point of turbulence within the array. 

2. With Regard to Heat Transfer 

[he development of the equivalent heat-transfer roughness parameter, ЕИ 15 
an extension of the friction-factor roughness parameter, Қ? development. [here are 
several assumptions needed. The interpretation of ш is commonly referred to as the 
inverse of a sublayer Stanton number 


867 -1/5 C (e * )(Pr)a (eqn 1.4) 


tsublaver ^ 
The constants p and q fall into two categories: 
l. Assumption ofsimilarity of the profiles near the watt results in p=.2, q=.44. 


2. Assumption of breakdown close in to the wall leads to the neglect of the 
roughness subsequently p = .45 and q =.57. 
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Figure 1.5 Roughness function vs. pitch ratio for 
rectangular ribbed roughness. 


D. THE RESEARCH PROBLEM 
1. Objective 

The discussion of the previous sections showed the two areas of concern in 
this study. The first was the more practical nature of determining heat transfer 
coefficients to sophisticated techniques in determining the temperature distribution by 
modern computer codes. The second area was to look at the surface roughness area. 

This research was more concerned with the practical applications by studying 
the convective aspects of the circuit pack problem, utilizing an adiabatic wall (simular 
to epoxy-glass circuit boards commonly used). The necessary radiation and conduction 


corrections were made to the model. A specific geometry was selected in order to 
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model present technological trends. Isolating a particular geometry for studv, i.e.. the 
regular rectangular element, allows the program to fit nicelv into the study of classical 
small scale roughness theory, since geometrv length can be easily described. With 
these intentions, the following objectives have been defined. 


l. To develop a model of a circuit board and forced convection apparatus using 
regular rectangular elements as the geometrv. 


2. To develop methods for calculating the temperature distribution in a regular 
To 1 arbitrarily heated rectangular elenients on an adiabatic wall in a 
channel. 


3. To compare the heat transfer behavior to previous work in this area by Arvizu, 
Ortega and Piatt. [Refs. 7,9,10 


2. Approach 

The approach taken was to conduct an experimental study paralleling the 
study of forced convection in cubical arrays by Arvizu [Ref. 7: p. 17-19]. The model 
geometrv is as shown in Figure 1.3. It consists of an array of rectangular elements 
mounted on a nearly adiabatic wall. There will always be an opposing smooth wall. 
The opposing wall and channel sides are thus impermeable. 

ШОО ее озеп Шыу were 1/2 xl/2°xl” rectangular elements in а 
relatively sparse in-line array. This geometry and arrangement was intended to 
resemble the flat geometry and configuration presently used in electronic equipment. 
This geometry does retain two important features which cannot be ignored: The 
heating takes place on discrete locations of the surface of the array and these locations 
are three dimensional protuberances of a particular geometry. 

For this study, use was made use of the superposition principle used by Arvizu 
ШЕ о Io) Ала considered a regular array of passive elements with the 
exception of a single heated element. This element causes energy to be convected to 
the elements within the wake of the downstream airflow causing their temperatures to 
rise. These temperatures represent the adiabatic temperatures of passive elements. 

For this study, only elements in the same column as the heated block were 
considered. In this way, the assumption was that the governing equations Were linear. 
The adiabatic temperatures were calculated by simply adding the contributions from 
each of the two elements. Thus, adiabatic temperatures could be determined by adding 
Or superposing the contributions from each of the upstream heated elements. The 
contributions from an element five rows upstream would be different from that of one 
located one row away. Therefore, it was necessary to determine the entire thermal 


wake profiles of the column elements. Furthermore, it was expected that the thermal 
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wake profiles Would be functions of the previously mentioned parameters, i.e. H DB. S D. 
position in the arrav.and mass flow rate. 

Once the adiabatic temperature of an element has been determined, it’s 
temperature rise above adiabatic temperature could be calculated from a knowledge of 
the heat transfer coefficient and its heat dissipation. It was also expected that the 
heat-transfer coefficient also would be a function of all the parameters of interest. 

The approach taken was similar to the one taken by Arvizu [Ref. 7: pp. 17-19]. 
Heat-transfer coefficients for each position in the column were determined 
experimentally (bv heating each element individually and measuring the temperature 
rise) as a function of channel-height ratio, and mass flow rate. As each element was 
being tested, the column wake profile was also determined by measuring the 
temperature of the downstream elements. Then, all heat transfer parameters and 


constants were calculated and analvsed for trends. 


IIl. APPARATUS AND INSTRUMENTATION 


A. INTRODUCTION 

The experimental apparatus was designed to measure the heat transfer rates from 
each element in an arrav of rectangular elements mounted on a vertical surface with an 
opposing vertical surface in a forced flow. The objective to obtain was an extension of 
heat-transfer data of Arvizu [Ref. 7: pp. 35-40], to a different shape than his cubical 
elements. All equipment was manufactured by the Engineering Department of the 
Naval Postgraduate School, Monterey, California. Most aspects of the design and 


Instrumentation reflect the space and budget allocations for this experiment. 


В. WIND TUNNEL 

The measurements for the experiment were taken in a draw through open-loop 
Mand tunnel with a vertical test section Figure 2.1. The tunnel intake bell with an 
eighteen (18) inch radius of curvature has an orifice crossection of forty (40) inches by 
twelve (12) inches. Adjustable legs are attached at each corner to serve as supports, 
provide an eighteen (18) inch clearance off the floor and level the tunnel. The intake 
section was constructed of one-eighth (1,8) inch plexiglass. One inch reinforcement 
plexiglass was attached to the exterior to provide additional support to the test section. 

The test section, Figure 2.2, was constucted of one-eighth (1/8) inch plexiglass 
with the exception of access and mount plates made of one-quarter (1,4) inch 
plexiglass. The test section channel has a four (4) inch bv twelve (12) inch crossection 
with a height of eighteen (18) inches. A pitot-static tube was mounted on the access 
plate opposite the test surface to measure the free stream velocity over the test plate. 

The top of the wind tunnel was reduced to a section of two (2) inch PVC ducting 
which was connected to a 550 scfm turbo-fan compressor, Figure 2.3. Air flow through 
the tunnel was controlled by a series of valves connected in line with the flow. 

The access plate opposing the test surface has a splitter plate mounting to offset 
апу boundarv layer formed between the bell inlet and the test section. The distance 
was predetermined by use of computer software [Ref. 11] and 1s displaved in Figure 2.4. 

To eliminate the effects of incident radiation, a wooden frame box (4x43 x8) was 
constructed around the wind tunnel. The box also served to reduce any transient air 


currents created by movements in the room (i.e., doors opening and closing). 


The primary test section, Figure 2.5, was modified to accept the test plate 
mounted on four screws. The screw mountings offered the means by which the test 
channel height could be varied within the test section. It was not an objective of this 
investigation to study effects of inlet conditions such as boundary-layer thickness and 
free stream turbulence. It was desired only to maintain a uniform free-stream core 
velocitv. In order to maintain clean parallel flow (1.e. no separation) at the leading 
edges of the splitter plate and test surface, it was necessary to match the flow resistance 
in each of the three seperate flow channels. Each time the test plate was adjusted, this 
flow matching had to be performed. Matching was checked bv means of a wool thread 
inserted into the flow path. The thread indications were subjective, but found to be a 
dependable method to deternune if leading edge seperation had occured. The flow 
resistance matching was accomplished by a four (4) inch plexiglass flap mounted on the 
downstrean| edge of the test surface see Figure 2.2. A hot wire aneniometer was 
mounted upstream of the test surface. The hot wire anemometer was used to probe the 


channel checking for uniform air flow entering the test section. 


C. TEST SURFACE 

The design of the test surface was inspired by the test surfaces used бу Arvizu 
[Ref. ^ pp. 33-40], and Ortega [КеЁ 9: рр. 25-30]. The test surfaces were constructed 
of a 12°x18°x3/8" sheet of balsa wood (adiabatic surface) cemented to а 12“х18“х1,8“ 
sheet of plexiglass. The leading edge of the balsa wood-plexiglass test surface was cut 
at a thirty-five (35) degree angle to form а sharp leading edge, reducing the effects of 
leading edge separation. The balsa wood surface was sanded and painted with one 
coat of aluminum heat resistant paint and five coats of white enamel paint. The white 
enamel paint was sanded between each application to ensure a smooth test surface. 
Small (1/16" diameter) holes were drilled to permit the access of thermocouples and 
resistor leads into the rectangular elements mounted on the face of the test surface. 
Three mounting screws were attached to the plexiglass plate and to the access plate 
which were utilized in the positioning of the test surface. 

1. Elements 

The array, Figure 2.6, consists of nine rows of five complete elements and two 

half elements mounted at the ends of each row. Rows were spaced at one half (1/2 
inch intervals with the columns having a one inch spacing. The first row of elements 


was located four (4) inches from the leading edge. The elements used in this study 


were aluminum rectangular prism nominally 1:2 XI'2 x1. Each element in the аггау 
could be heated separately and had one embedded thermocouple for temperature 
measurement. The heater consisted of a one ohm, one watt resistor. [n order to 
minimize thermal conductiom through the power leads, the normal resistor leads were 
trimmed almost flush to the resistor body and replaced with fine AWG-20 gauge wire 
leads soldered to the remaining stubs. The resistors were potted in a 3/16” diameter 
hole in the element with Thermal Epoxy so that only the fine leads protruded from the 
K ОГ ПЕ “ЕЕ Element temperature was monitored with 20 AWG Tvpe Т 
thermocouples potted in a 3/8” deep well with a 1/32” diameter using a general purpose 
glue (super glue). 

МИРИНА ел waseselectca опште tlemmocouple wires were enibedded 
to a minimum of fifty (50) wire diameters to produce negligible conduction error in the 
thermocouple signal. After assembly, the elements were cemented to the test surface 
with the same glue used to pot the thermocouples. The heater leads and 
thermocouples were fed through the board holes drilled in the pattern of the heater and 
therniocouple leads. The heater and thermocouple leads were further fed through 
single access holes located in the access plate for eventual hookup to the heat input 


control patch board and the temperature instrumentation. 


D. INSTRUMENTATION 
1. Temperature Measurements 
Туре Т copper constantine thermocouples were routed through an access plate 
in the wind tunnel test section through the test plate and potted in each element. The 
thermocouples were connected to six scanner boards in an Autodata Nine. The 
Autodata Nine 1s a self contained, 100-channel data recording device, Figure 2.7. 
Channels were on ten (10) wafer style boards so the master unit could be used to 
плеазиге voltages or temperatures with the appropriate value taken directly as output. 
For this equipment, fifty-eight (58) channels were configured for direct read out in 
Fahrenheit. All fifty-eight (58) thermocouples and the Autodata Nine were calibrated 
as a system to an accuracy of + 0.2° Fahrenheit. (Appendix A) 
2. Hotwire Anemometer 
The Hotwire Anemometer and associative equipment consisted of five major 
items: 
1. Hotwire probe, Figure 2.2 


Jee ccictamee bridge, Figure 2.7 


~) 
Сл 


. ~ 


3. Amplifier Filter Display C nit аши 


x 


Oscilliscope, Figure 2.7 


сл 


Micro-manometer, Figure 2.9 
A TSI (Model 1050 1050AA) hot wire anemometer was used to determine the 
velocity profile prior to entry into the test section. [he hot wire anemometer was 
calibrated with. the. micro-manometer and used only to ensure that the approach 
velocity was uniform. 
3. Velocity Measurements 
Measurements of the flow rate through the test section were obtained bv a 
nucro-manomieter and a pitot-static tube. The difference between the dynamic апа 
static pressure was measured bv the nucro-manometer. The pitot static tube was 
mounted on the access plate opposite the test surface (see Figure 2.5). Accuracy of 
the micro-manometer was determined to be Ж 0.0005 inches of water which translates 


toan error of +£ 02 ft/sec or Tens. 


4. Power Supply and Power Measurement 

A LAMBDA (60 volt, 10 amp) regulated power supply (Model LK 3454 FM), 
Figure 2.7, was utilized to supply power to the heaters. 

A switch board was constructed to distribute power to the individual heaters 
or combinations of heaters, whichever was required. A Hewlett Packard digital 
multimeter (3466 A) was utilized to measure voltage and a Westinghouse ammeter 
measured current, Figure 2.7. The total power was computed as the product of the 
measured current and voltage drop. For the test, the power supply was set manually 


to obtain the desired heater voltage. 


E. DATA REDUCTION 

The primary data-reduction program “JITTER”, was written to facilitate taking 
inputs from manual readings and reducing them to usable parameters for analysis. The 
program required input concerning Audodata Nine readout, atmospheric pressure, 
voltage. current input to the heaters, micromanometer reading and test plate setting. 
The program automatically calibrated thermocouples and calculated Reynolds and 


Nusselt numbers, convective heat transfer coefficients and freestream velocities. 
(Appendix B) 
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Figure 2.4 Approach Velocity vs. Boundary Layer Thickness 
for Various Channel Lengths. 
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Гіриге 2.5 Sketch of Test Surface Configuration. 
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Figure 2.7 Photograph of the Auto-Data 
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Figure 2.9 Photograph of the Micro-manometer. 


III. EXPERIMENTAL RESULTS 


А. INTRODUTION 
As discussed in Chapter one, the heat transfer behavior is a function of spacing, 
channel height and flow velocity. The measurements may be considered as divided into 
two categories: 
1. Heat Transfer Coefficient 
2. Thermal Wake Function 
Table 1 summarizes all parameters. All data is included in Appendix B. Table 2 15 


provided for the understanding of the graphical curves found in the legends. 


DIEI 
RANGE OF EXPEREMENTAL PARAMETER E TAD 


Thermal Wake 
H B 1.0 2,3 4,6 
Data Row Хо. ]-6 1-6 1-6 


üe 1.53 0025 155 3.0: з 1.5, 3:0 $2 
Heat Transfer Coefficient 

H'B 180 2.3 4.6 

Н. В. Rowse: 1-6 1-6 1-6 

Uc m 1.5, 3.0, 4.5 15. 30 45 1.5, УО ДЕ 





B. THE RESEARCH ITSELF қ 

The test surface was initially positioned with the top of the cubes touching the 
opposing wall. The free-stream air velocity was allowed to stabilize at the required 
velocity and the individual cubes where heated and allowed to warm-up for 
approximately 90 minutes. Temperature readings for the entire arrav were taken and 


the initial cube heater was turned off and another cube heater was allowed to heat and 
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HEISE 
LEGEND SYMBOLS 


ПК 

Нх.х Channel Height, Cvlinder Height Ratio x.x 
Rx Row That the Heated Cvlinder is in x 
Чы Approach Velocity x.x 


stabilize. All temperature readings and air flow velocities were taken at the selected 
channel height. The channel height was adjusted and the data acquisition. was 
repeated. Through this adjustment, of channel height and flow velocities, all cube 


temperatures were measured. 


C. HEAT TRANSFER COEFFICIENT 


The heat transfer coefficient in this study 1s given by 


qiA 
m (сап 3.1) 
Г.Т Ты 


The power input to the element is q and A 1s the total area of the block exposed to the 
air (five sides if H,B> 1; four sides if H/B = I); 

In Figure 3.1, the average heat-transfer-coefficient data, h, for single blocks 
heated in the first row of an array were plotted against H/B ratio, for three different 
velocities. At H;/B= 1.0 (channel height= block height) the value of h is highest for 
any given approach velocity. The blockage ratio was largest in this geometry and the 


2, 


rectangular cubes are exposed to the highest "local velocities for a given approach 
velocity. As H/B is increased, h drops off. The flow appears to take the path of least 
resistance: over the array instead of through it. 

Figure 3.2 shows h for a block heated in the sixth row of the array, plotted 
against H’B for the same conditions as Figure 3.1. The trends in Figure 3.2 are the 
Same, but here, in the interior of the array, the effects are more pronounced. At 
H B=1.0, h in row six is predominantly higher than the values in row one, while for 


Н,В = 4.6. h in row six is predominantly lower than in row one. 


E 


Figure 3.3 (5 а cross-plot of h vs. position for HoB — 1.0, parametmc onm ec 
The value of h for velocities of 3.0 and 4.5 m s increase with distance into the arrav 
and at 1.5 m/s h stays fairly constant. The increase in h can be attributed to the 
increased turbulence level with downstream distance. 

Figure 3.4 is also a crossplot of h vs. position in the array, for H,B=4.6, 
parametric on velocity. For this channel height, the value of h decreases with distance 
into the arrav for velocities of 3.0 and 4.5 m,s. At the velocity of 1.5 m.s the h stays 
fairly constant. The behaviors can be attributed to the velocities at 3.0 and 4.5 where 
there was a reduction in the local mass flow rate below the crests of the elements. 
There was a slight increase in h during the first two rows before it began to decrease. 

The mass flow rate below the crests of the elements and the level of turbulent 
kinetic energy per unit mass of flow were the influencing factors on the heat transfer. 
This behavior is shown in Figures 3.1 - 3.4. 

Figures 3.5 and 3.6 present the heat transfer data in terms of Nusselt number X 


H.B vs. Reynolds numbers for two different locations within the array (rows 1 and 6). 


D. THERMAL WAKE PROFILE 

The thermal wake behind a single block in an array was influenced bv the H/B 
ratio, position in the array and the mass flow rate. Present methods for calculating the 
distribution of temperature in the array uses the superposition of the wake functions of 
individual heated blocks. The @ dimensionless temperature parameter is used to 


analvse the thermal wake. 


Ө = T measured — lamb 


(eqn 35 
Thb lamb 


Figures 3.7 - 3.9 relate the temperatures of the blocks downstream of the heated 
block, in the same streamwise column, to the value of @(R1). The data was plotted as 
measured dimensionless temperature 0, normalized on @(R1) vs. the row number 
downstream of the heated block. A simple 1^N type dependence was observed. Arvizu 
[Ref. 7: p. 53], found that, with cubes, this relation is l/N vice a I/x relations mee 
also relates this behavior to the dispersion behavior ofthe pollution behind a single 


source. The concentrations decaved with distance to the 0.6 and 0.7 power. 


БОТ ЕРЕРЕЕТАТТОХ ОҒКЕЗСІ Т5 


[n general, it has been shown that: 
Nu C, Pr? Re^ (eqn 3.3) 


Because Pr for this experiment can be considered a constant, it is combined with C, 
and the equation becomes EIC Re. The definition of Reynolds number uses the 
characteristic velocity related to the array velocity. In this experiment, n, the exponent 
НС r eGen ecn 22 (0 007 Атуул Кег. 7: р. 82], found that the coefficient n 15 
directly related this to the arrav density, with n equal to .$ for a smooth wall and n 
equal to .5 for cubical arrays with a S,B equal to 1.5. 
1. The Array Velocity 

Recall Figure 3.4, which shows that the value of the convective heat transfer 
coeflicient, h. decreases in the flow direction for H;B> 1.0. The value of h is a direct 
reflection of the local air flow around the cube. This suggested that the flow 
immediately around the cube was decreasing, even though the total flow was constant. 
Arvizu states [Ref. 7: pp. 85-86], that for cubical arrays, the local flow within the arrav 
is the same whenever that axial pressure drop is the same. He also found that there 
would be the same flow within the array whenever there was the same pressure 
gradient, regardless of the value of H B. This assumes that the roughness elements are 
responsible for most of the pressure drop in the channel: i.e., that the wall shear and 
bottom wall shear are neglible. 

It is possible from the above paragraph to assume that the array velocitv and 
block height are to be used to form the Nusselt number and H,B can be removed as a 


parameter for this studv. 
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Figure 3.1. Heat Transfer Coefficient vs, channel height 
ratio [or a heated element in the first row.. 
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Figure 3.2. IIeat Transfer Coeflicient vs. Channel Height 
ratio for a heated element In the sixth row.. 
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Figure 3.3 Heat Transfer coefficient vs. row position for H/B = 1.0. 
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Figure 3.4 HeatTransfer coefficient vs. row position for II/B = 4.6. 
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Figure 3.5 Modified Nusselt number vs. duct Reynolds number for 
heated element in the first row. 
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Figure 3.6 Modified Nusselt number vs. duct Revnolds number for 
heated element in an interior array position. 
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Figure 3.7. Normalized Dimensionless Temperature vs. Row 
Position for a Channel height: Cylinder height ratio 
of 1.0 with the heated element in the first row.. 
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Figure 3.8 Nọrmalized Dimensionless Temperature vs. Row 
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Figure 3.9 Normalized dimensionless Temperature vs. Row 
Position for a Channel height. Cvlinder height ratio 
of 4.6 with the heated element in the first row.. 
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IV. CONCLUSIONS AND RECOMMENDATIONS 


The results and conclusions of this research are for rectangular heated elements 


on an adiabatic channel wall. They can be summarized as follows: 


l. 


The temperatures of each element in a column of a regular array on an 
adiabatic wall can be predicted bv use of the 1'N characteristic curve produced 
by the thermal wake of a heated element for a range of channel spacings and 
mass flow rates. 

The influence of channel spacings and air-flow rates can be neglected as a 
controlling parameter for the characteristic curve produced by the thermal wake 
of a heated element in the array. 

The heat transfer in the array is primarily influenced by the flow rate of air 
below the crests of the elements and less by the turbulent kinetic energv in that 
flow. 

The convective heat transfer coefficient, h, over the range of channel spacings 
and mass flow rates tested shows a definite dependence on the form 
Nu= С. КӨШ; where п = 0.55. 

There is an asymptotic limit that the convective heat transfer coefficient 


approaches as the channel height increases. 


For continued work in this field, the following are recommended: 


Use hot wire anemometry to determine, within the array, wake distributions and 
velocity profiles. 

Include a pressure measurement system over the axial length of the test section 
to determine pressure drops for calculation and correlation of pressure 
coefficients to the convective heat transfer. 

Develop a larger test area, expand the number of columns and rows available in 
order to observe the sidewavs thermal wakes with minimal interferance from the 
side walls. 

Manufacture additional test plates to investigate the effects of array density on 
the convective heat transfer problem. 

Use Arvizu's program "COOLIT" (Ref. 7: pp. 135-141], and compare the results 


of this research to the empirical results that the program would produce. 


49 


APPENDIX A 
CALIBRATION OF THE AUTO-DATA NINE 


cccceeceeeceeececceeeeccecceecceecccecceececececececccccccccecee saa GEE 
C PROGRAM FOR THE CALIBRATION OF THE THERMOCOUPLES WRITTEN BY ë 
С D.W. MEARS RESULTS TA=M*TM+B С 
ссссссссссссссссссссссссссссссссссссссссссавввсвсссссссссссс Еввсссс ии 

IMPLICIT REAL (А-Н,0-2 

DIMENSION TA(11),TM(11 

ra FILE-'CALIB. Е. 

OPEN(7,FILE-'CALIB.RES' 


-224.18 
2179929 
-251.03 
=1 73.55 
-137.42 


posi 


297.41 
)771.04 


И 


Y=Y+TA(I) 


10 CONTINUE 
DO 60 I 
B=0 
A=0 


=1,N 


READ(8,*)TM(1), TM(2) ,TH(3) ,TM(4) ,TM(5) ,TH(6) ,TM(7) 
DO 20 J=1,M 
Х=Х+ТИ(Ј) 


20 CONTINUE 
Х5-0 


DO 30 J- 


Ше 


AS- XS4TA(J)*TM(J) 


30 CONTINUE 


A=XS*FLOAT (M) 
40 1-1,М 
B=B+TM(J)*TM(J) 


40 CONTINUE 


B=B*FLOAT(M 
X 


= ^ү) АУ E) 
G=( ae AGM) )* (Yeo 
WRITE(7,50)1I,C,G 

50 FORMAT( 2x, 'THERMOCOURLE ЕЛ ПЕ 

60 CONTINUE 

END 

THERMOCOUPLE 1 = 1.0058441 
THERMOCOUPLE 2 = T0 NS A 
THERMOCOUBLE З = 1.0016470 
THERMOCOUPLE 4 = 1.0032187 
ТЕЕЕООЕ ЕЕЕ = 1.0041752 
THERMOCOUPLE 6 - 1.001608 
ТНЕКНОСО ЕЈ КЕ НИ = 1.0068874 
THERMOCOUPLE 8 = 1.0082874 
THERMOCOUPLE 9 = 1550055 551 
THERMOCOUPLE 10 = 10026026 
THERMNOCOUPLE TI M= 1.0039444 
THERMOCOUPLES 12 = 1.0022478 
THERMOCOUPLES. S = 1.0077648 
THERMOCOUPLE 14 = 15002955 
THERMOGOUPEE lo = 1.0070 - 906 


50 


Жал” ыБ- 


.1933241 
.5642438 
.5864257 
.8692452 
.7800641 
.4797711 
1677/21 
‚3434353 
.3716866 
.4008780 
.5746365 
.1846743 
.2380714 
1152250 
.1243372 


ИН!) 


THERMOCOUPLE 
THERMOCOUPLE 
THERMOCOUPLE 
THERMOCOUPLE 
THERMOCOUPLE 
THERMOCOUPLE 
THERMOCOUPLE 
THERMOCOUPLE 
ТНЕКНОЗФФЕРЕ 
THERMOCOUPLE 
THERMOCOUPLE 
THERMOCOUPLE 
THERMOCOUPLE 
THERMOCOUPLE 
THERMOCOUPLE 
THERMOCOUPLE 
THERVMOGOURLE 
DHSSMOGOSPLDE 
THERMOCOUPLE 
THERMOCOUPLE 
THERMOCOUPLE 
THERMOCOUPLE 
THERMOCOUPLE 
THERMOCOUPLE 
TRHERMOCOUPLE 
THERMOCOUPLE 
BHERMOCOUPLE 
THERMOCOUPLE 
THERMOCOUPLE 
THERMOCOUP LE 
THERMOCOUPLE 
THERHOCOUPLE 
BUESEIOCOUPFLE 
IDNSDIIOGOBPIR 
THERNOCOUPLE 
TOERMOCOUPLE 
THERMOCOUPLE 
THERMOCOUPLE 
TRERHOCOURLE 
THERMOCOUE EE 
THERM@COUPLE 
THERMOCOUPLE 
DNERMOCOUPLE 


I— I2 I2 O r2 I2 [2 ES: 22 ES EO) EO. EO EB EO. EO EO EB ES E IO. ES оҥ а ыы 


0031261 
.0021448 


.0049391 
1051708 
. 0021906 
0026150 
SOON cowry: 
0194/98) 3 
.0007734 
10026097 
.0048122 
‚0015764 
"0073318 
‚0028048 
КООЗ А] 
SES 


0019674 


.0040884 
29012523 
.0043945 
ИЕ 262080 
0052381 
‚0061407 
20020557 


M 


1 51715 


Eu SS 
22181568 
29509729 
.4353018 
‚5746365 
‚0994339 
‚4907570 
5990310 
s 271755 
.7766800 
‚1135232 
29131971 
. 2403736 
. 0543136 
. 6667480 
.0388184 
25572907 
‚8118024 
‚0251465 
. 9280482 
.0613489 
6151523 
‚6456822 
‚2585440 
"5714285 
. 8571415 
#5309012 
2522766 
212260951 
.1849537 
‚4914198 
‚8452497 
‚6231514 
. 7490225 
15809500 
2586013 
1-099929 
120259505 
.2315499 
ШЕСЕШЕЗ 
. 3419361 
. 7863420 


APPENDIX B 


DATA REDUCTION PROGRAM AND REDUCED DATA 


ChkkkkkkkkkkkkkkkkkkkPROGRAM ЈТТТЕВХАКХАККАХАХАКАКХАККАКАКАКАККККАКАКАКАЌ 


C 
С 
® 
[n 
Ç 
С 
Е 
С 
С 
С 
C 
C 
C 
С 
С 
С 
С 
@ 
C 
C 
С 
С 
C 
C 
e 
C 
G 
C 
С 
e 
С 
С 
C 
C 
С 
C 
C 
C 
e 
ја 
C 
C 
G 


THIS PROGRAM WRITTEN ВУ КЕрЕК 0. И. MEARS CAUPCUESDES 
IHE COOLING CHARACTERISTICS OF À RECTANGULAR CUBED 
FINNED ARRAY WHICH SIMULATES A PRINTED CIRCUIT BOARD 


THETA - DIMENSIONLESS TEMPERATURE RATIO 
H - CONVECTIVE НЕБАТ БЕЕК COBSBRICIEDNT 
КЕН - REYNOLDS NUMBER 

МОН - NUSSELT NUMBER 


THE FOLLOWING DATAIS RE@UIREDTOBE ENBERED INGO ge 
INPUT FILE NAMED HEAT.INP 


N = ROW IN WHICH THE HEAIED СОБЕ Б IN 


СНАМНТ ~ CHANNEL HEICHA DIVIDED BY THE СИБЕ НЕРВ 


PAIM - ATMOSPHERIC ТИЧЕ ЕПЕ5 ОЕ He 

DELP - PITOT STATIC TUBE DELTA P (IN WATER) 
VOLTS - VOLTAGE TOTHEMEBATED CUBE 

AMPS - CURRENT TO THE HEATED CUEE 


T(I,J) - TEMPERATURES TOPMTHE CUBES IN THE ARRAN 


T(K) - AMBIENT TEMPERATURE THERMOCOUPLES 
ITHE INPUT FILE IS 10 BEST Pitt ВТА 


N Ee DELP VOLT AMP CHANHT 
2 1» D. TUNES 


ЕН ieee: T(9,5) 
ТО 


сссссссссссссессссссссссссссссссссссссссссссссссссссссссссссссссссссс 
Оа 
5,2),CALI(3,2),T(9,5), TINF(3),THETA(10) 


LMPBIETCIT READ еј d 
DIMENSION CAL 
М-9 


N=5 

P=3 

ОБЕШІ,ЕШГЕЗ НЕВТ.ТЫРУ) 
OPEN( 2, FILE='CAm.DAT' ) 
OPEM O FIDLES!HSNM RES) 
Роа I-l,M 

DO 10 J=1,N 


BREAD, *)CAL(IJU,1), CAD WE PD 


10 CONTINUE 
20 SPD d 


DO 
READ (2 ем, „1),САТТИЩ ЕЕ 


29 CONR 


READ(1,*)NU,ATM,DELP,VOLT, AMP , CHANHT 
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C 
ГЕ 
C 
@ 
C 
C 
C 
C 
С 
e 
С 
С 
С 
© 
С 
e 
e 
e 
C 
€ 
c 
С 
C 
C 
е 
С 
e 
e 
С 
(2 
С 
C 
C 
g 
e 
e 
C 
С 
C 
C 
C 
€ 


DORSO I-l, 
Ше. ZEN ај ТТ 3) T(I,4).T(L,5) 


0 СОМТІМ 


S 
5,2 
ЕЕ 
34 
35 
36 


37 
38 


40 
50 


60 
62 
63 
69 
66 
67 


70 


80 
90 


WRITE(3,31)NU 

FORMAT (ZR, ы HEATED CUBE IS IN COLUMN 3 AND ROW ',I2) 
WRITE 

FORMAT(2X,'BAROMETRIC PRESSURE  ',F7.3,' INCHES OF На!) 
WRITE(3,33)DELP 

FORMAT(2X,'PITOT-STATIC TUBE DELTA ',F6.5,' INCHES WATER!) 
WRITE(3,34)VOLT, AMP 

FORMAT(2X,'VOLTS ',F7.4,5X,'AMPS !,Е7.4) 

WRITE (3,35) CHANHT 

FORMAT (2X, "CHANNEL HEIGHT RATIO ',F3.1) 

WRITE(3,36) 

FORMAT / 2X, ITHE INPUT TEMPERATURE ARRAY IN DEGREES F') 
DO = 

WRITE(3, ST, ШЕН (Та тт 4) /Т(1,5) 


FORMAT (2X ,Е4.1 ,5X, F4.1 ,5X, Бо. i. 5X, F4. L, 5X, F4. 1) 
CONTINUE 

DO 50 r= 1, n 

DO 40 J- 

T(I,J)= Scab (I, Jie РС dy) Gal (1,J;2) 
CONTINUE 

CONTINUE 

P umo ,ТІМЕ(2),ТІМЕ(3) 

D 

Ет) CALI(I, 1)#TINF(I)+CALI(I,2) 
CONTINU 


WRITE(3. 62) 
FORHAT(/, ,2X,'CALIBRATED TEMPERATURES IN DEGREES F'!) 
DO 65 I-1, 


WRITE(3, 63)T(T, E dou TCL, ol, 4) 7 (1, 5) 
FORMAT(2X,F4.1,5X,F4.1,5X,F5.1,5X,F4.1,5X,F4.1) 
CONTINUE 

WRITE(3,66) 

FORMAT(/,2X,'AMBIENT TEMPERATURE CALIBRATED IN FAHR.!) 
WRITE(3, $7)TINE (1), ТІМЕ(2), Т1ҢЕ (3) 
FORMAT(2X,F7.3,3X,F7.3,3X,F7.3 

TAMB- = (ТЕ (ТУ+ТҮНЕ (2)+ТТИЕ (3) )уз 

ШО 70 1=1,К 
THETA(I)=(T(NU+I,3)-TAMB)/(T(NU+1,3)-TAMB) 

CONTINUE 


,J)-32.0)*.55556 

CONTINUE 

CONTINUE 

ТАМВ-(ТАМВ-32.0)%,55556 

RHO-ATM*3386. 57 (2823 (Тамв+273. 0)) 

DELPPA=DELP*248. 84 

VELMS=SORT(2. ,O*DELPPA/RHO) 

VELFS= 39 2808*VELMS 

QINPUT- ZU ÓLTAAMP 

210555. .62927E-3+.5059E-2%(T(NU,3)-TAMB) -.023695E-5%*(T(NU, 3) -TAMB) 


' TF (CHANET. EQ.1)GO TO 100 
29E-3 


ЖЕЗ! 
SONIO 110 


100 CONTINUE 


Bee ei /E-3 


110 CONTINUE 


TEMP=T (NU, 3) 

H- (отин: T9208) /(aA (TENP- TAMB) ) 
-6-109.8Е-9%(27.0-ТАМВ) 

x= Ыс: 0127 

CONDz.0407-76.8E-6*(27.0-TAMB) 

DUH=K*H/ COND 

REH-X*VELMS/VISK 
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DO 130 I=1 K 
нара, ,120)1,ТНЕТА (1 ) 
120 FORMAT(2X,'THETA' ,Il,'-' 
130 CONTINUE 
WRITE(3,140)H,REH 
140 FORMAT(/,2X,'H2',2X,F7.3,' W/m2C',15X,'ReH- 
3,150)DUH 
150 FORMAT(2X, 'NUSSELTH=' , F7.3) 


160 FORMAT(2X, 'FREESTREAM VELOCITY =! „ЕТ З п/о ЕТ. ЗИН, 
МЕЈТЕ (3, 170)QINPUT, LOSS, COND 

170 ҒОВМАТ(2Х, in-', Е7. Watts!, 3X,'Olosss! F7.3,' Watts" "SM 
. 'CONDUCTIVI T 8, К W/mC!) 
WRITE(3 ET VISK 

180 FORMAT 2X, UIAMB-!,F7.3," "C" ZTOX; VESOCOSTTY-S" -F10.82 NES 
WRITE(3, 190) 

190 FORMAT (/, 23 2 y ME TEMPERATURE ARRAY IN DEGREES CENTIGRADE' ) 
D 
WRITE(3, 206)т(т, И та, 2538 (15 3), Те (Т 5) 

200 FORMAT(2X, BM (5X, F8. "T F10. БХ, Бе 1 БХ. FB. 1) 

210 CONTINUE 
END 


IHE HEATED CUBE IS IN COLUMN 3 AND ROW 1 
BAROMETRIC PRESSURE 30.286 INCHES TOFT 
PITOT-STATIC TUBEMDELIA TOOSCOSTNONES TOER 
VOLIS 7202200 AMPS 1.4000 

CHANNEL HEIGHT RATIO 1.0 


HS INPUT TEMPERATURE ARRAY IN DEGREES Tf 


| ENTIS) 


OE 7 ) 


5.4 65.4 por СБ бз б 
65.4 65.4 Tal 65". 650 
05.8 6° 5 69.8 68.8 ББ 
55.5 65.5 БВ SES Dm 
БӨЗ 695 dde SE. 2 69 1 
6931 68.9 ee БЕС 2562 
6551 GbR 67. 2 5545 652 
ББ Бов о 6/0 ББ БОБО 
65.6 65.6 65.9 ББ 65.6 
CALIBRATED TEMPERATURES IN DEGREES F 
63.6 бе. 151.4 6952 6858 
9227 Єзї ТЫ 6355 OO 
63.4 2552 67.4 66.6 6253 
635 63.4 66. 1 oom СО 
63.4 65.5 Cono 635 63.4 
62,5 63.4 2502 63.4 63.4 
3:3 63.4 65.4 63.6 63.4 
63.4 63.4 64.9 Come 63.4 
63.4 63.5 64.6 ES OST 
AMBIENT TEMPERATURE CALIBRATED IN FAHR. 

63.400 55 22/02 63.200 
THETA1= 1.0000000 
THETA2= .4966078 
ТНЕТАЗ= .3439455 
ТНЕТА4= .3154521 
THETA5= „2683605 
THETA6= .2571974 
ТНЕТА7= 21973 i63 
THETA8= 715986005 
H= 86.495 W/m2C Кен“ 517 .0348000 
NUSSELT#= "34" 488 
FREESTREAM VELOCITY = 1.505%/6- Пепин у = 
Qin- 4.098 Watts 01055= .248 Watts CONDUCTIVITY- .040 W/mC 
ТАМЕ- 17,559 C VISCOSITY= .00003696 m2/s 


SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
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130 iq 66.3 ПИ TEE 
Lea 10 02.0 S legen 
17.4 1225 15. 7 Iu 17.4 
17.4 1755 19.0 S 17.4 
1725 17.5 18.8 ES iD Т/Б 
17. 17.4 КЕТЕ 7.5 17.4 
17.4 {шо 15.6 17.5 17.4 
Lee 17.4 Ко 17.6 L 755 
17.4 TD IET 7,6 17.4 

ІНЕ НЕАТЕр CUBE IS IN COLUNN 3 AND ROW 2 

BHSROMETRIC PRESSURE СОМЕ INCHESTOF H 

EEDIOGUESTATIC TUBE DELTA .00560 INCHES WATER 

VOLTS 2.9410 AMPS 1.4000 

CHANNEL HEIGHT RATIO 1.0 

Thar Ul TEMPERATURE ARRAY IN DEGREES F 

65.9 6529 67.4 66.2 65.9 

ЕБ). 7 BE 148.0 65,45 66.4 

БЕ. 2 66.4 T6 Sone 66.0 

65.9 66.0 Gore ПО 69.9 

70.0 69.9 2,0 69.8 69.7 

ЕЗГЕ BE gH ББ 65 7 

Бо 05. 7 67.9 65.9 БӘРІ 

65.6 ES. 7 67.4 66.1 66.0 

66.0 66.0 67.5 66.4 DOSE 

CACIBRATED TEMPERATURES IN DEGREES F 

64.1 64.1 95.6 64.4 64.2 

64.0 64.3 147.1 БЕЯ 64.0 

ЕВ 64.0 TON 64.1 2230 

З, 63.9 67.8 64.2 64.0 

64.1 64.2 Ба 64.1 64.0 

64.0 64.0 66.5 65. Š 63.8 

Es. 7 22,5 66.1 64.0 po 

55.9 63 8 ойс 64.0 63.9 

25-9 63.0 6 Sau 64.2 63.8 

AMBIENT TEMPERATURE CALIBRATED IN FAHR 

25.801 63.805 63.702 

THETA1= 1.0000000 

THETA2= .4200136 

ТНЕТАЗ- . 3542062 

THETA4= 12528556 

ТНЕТА5- ‚2485592 

THETA6= ‚1649532 

ТНЕТА?- 21592385 

H- 91.925 W/m2C ReH- 516.8669000 

NUSSELT#= 29.199 

FREESTREAM VELOCITY = 1.506 m/s= 4.939 ft/s 

Qin- 4.117 Watts Qloss- .234 Watts CONDUCTIVITY- .040 W/mC 

ШАМВ- 17.6507С VISCOSITY= .00003699 m2/s 

SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
S SS Way reno 1785 
Io гато Ее Join, ЕТ, 
17.7 TE 22.9 17688 7.6 
17.6 Ыы] 19.9 07779 17:8 
I 1129 1915 17.8 1738 
Е 1755 19.1 17.7 1726 
17.6 1727 1560 17.8 1709 
d 17585 T5255 17.8 17.7 
ny 1757 ШЕРІ 17.9 179 


THE HEATED CUBE IS IN COLUMN 3 AND ROW 2 
BAROMEIRIC PRESSURE ЗОМ СБ INCHES OF H 
РОТЕ БОЛЕ TUBE DELTA .00560 INCHES WATER 
VOLTS 2.9410 AMPS 1.4000 


сл 
сл 


CHANNEL HEIGHT RATIO 1.0 


THE INPUT TEMPERATURE ARRAY IN DEGREES F 
Soa Божо 67.4 SOG 2 65.9 
222727) 95.2 148.0 05.5 66.4 
Go 66.4 озб Sis s 212758, 
65.9 212712 65.9 OR T QUE S 
70.0 09.9 is 69.8 69. 7 
ӨЗДЕ 59:5 LS OS Get 
6525 65.7 VS 65.9 65.7 
6598 бэт 67.4 66.1 66.0 
66.0 66.0 ӨТ дБ 66.4 66.1 
CALIBRATED TEMPERATURES IN DEGREES F 
64.1 64.1 euo nis 64.4 64.2 
64.0 64.3 147.1 6349 64.0 
63" 6 64.0 ПО. 2 64.1 627 
65727 63:9 67.8 64.2 64.0 
64.1 64.2 ӨЛІ ба.1 ба.0 
ба.0 64.0 66.3 63.8 63.8 
65.7 63:68 ес 64.0 Com 
65 9 Оно O5 64.0 Gane 
6328 eon 65.2 64.2 63.8 
AMBIENT TEMPERATURE CALIBRATED IN FAHR. 
G5. 507 O5. 505 63.702 
ТНЕТА1= 1.0000000 
ТНЕТА2= .4200136 
ТНЕТАЗ- .3542062 
THETA4= 72098336 
ТНЕТА5= .2485592 
THETA6= » 1649532 
ТНЕТА?- .15952585 
Н- 91.925 W/m2C ReH- 516.8669000 
NUSSELT#= 29.199 
FREESTREAM VELOCITY = 1.506 m/s= 4.939 ft/s 
in- 4.117 Watts Qloss= .234 Watts CONDUCTIVITY- .040 W/mC 
AMB- 17.650 C VISCOSITY- .00003699 m2/s 
SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
DS DE 1567 ево І 
17 6 1559 oor 17.7 1778 
l 78 17.8 2244 8 17,6 
17 С 177 15 ІШ 9 1722 
172 17.9 15.5 uS 1748 
Line 1748 pow PUT 1776 
17225 ld 7 9729 17.8 17.0 
17 4 1726 [8..5 1778 1:7 ШІ 
17.7 17" 7 16.5 178 1729 


IHE HEATED CUBE IS IN COLUMN 3 AND ROW 3 
BAROMETRIC PRESSURE DUNG INCHES Onan 
PITOI-STATIC TUBE DELIA .00560 INCHES WATER 


VORIS 2.7500 AMPS 1.4000 

CHANNEL HEIGHT RATIO 1.0 

THE INPUT TEMPERATURE ARRAY IN DEGREES F 
65. 05-9 Обе 66.1 659 
65: 7 6509 G 5 Бон 66.6 
66.4 66.8 143.3 GENS ЕГІ 
66.0 2952 ia. 70.4 719758, 
Ше. uo Мо) TOS Басе 
GO са pol 6525 65 3 
65:27 65.9 Gc 66.0 6579 
66.0 5.9 67 5 66.2 Ee 
Ge. 2 06702 67. Cows Бе 


CALIBRATED TEMPERATURES IN DEGREES F 
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64.1 64.1 64.0 64.3 64.2 

64.0 64.3 per Т Gono 64.2 

64.0 64.4 141.5 64.3 63.8 

63.8 64.1 Lo 6D 64.5 64.1 

64.3 64.4 Boley 64.3 64.1 

64.1 64.2 57.5 64.0 64.0 

o3. 64.0 66.9 64.1 64.1 

64.1 64.0 55,5 64.1 64.0 

64.0 64.1 55.6 64.3 64.0 

AMBIENT TEMPERATURE CALIBRATED IN FAHR. 

64.001 64.007 55902 

THETA1= 1.0000000 

THETA2= .4960722 

ТНЕТАЗ= .3119469 

ТНЕТА4= .2586492 

ТНЕТА5= .1643351 

THETA6= ‚1458730 

Н= 92.358 М/т2С КеН-516.807 

NUSSELT#= 29.332 

FREESTREAM VELOCITY = 1.506 m/s= 4.940 ft/s 

in= 3.850 Watts Qloss- .218 Watts CONDUCTIVITY- .040 W/mC 

АМВ= 17.743 С VISCOSITY- .00003700 m2/s 

SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
UT 1779 17.8 18.0 17.9 
7,5 1570 18:7 eed LIARS 
AS 15 60.8 17:9 175 
У IN S 24.2 Ds 172573 
13.0 18.0 209 17.9 17.9 
DS Do I. 7 Шо litte 
In 1778 19.4 17:8 178 
О 17.5 18.8 17.8 178 
17.8 17:8 1987 Шо 1748 


IHE HEATED CUBE IS IN COLUMN 3 AND ROW 4 
EXROMRTRIC PRESSURE 30.286 INCHES OF ad 
PITOT-STATIC TUBE DELTA .00560 INCHES WATER 
VOLTS 2.9470 AMPS 1.4000 

CHANNEL HEIGHT RATIO 1.0 


THE INPUT TEMPERATURE ARRAY IN DEGREES F 
c 5.9 65 9 65. 66.0 э 9 
Do 65.8 65.5 09.5 Signo 
66.4 EIN 65.7 СЄ. 5 Sie cul 
66.0 66.2 146.7 70.4 70.1 
70.4 70.1 84.6 mon 05/0) 
E98 DENS ШЕН 9 65.8 ob 
25.7 65:9 mor 655 Ceo 
66.0 659:9 D ORIG DE OOZ 
ба alec) 68.4 66.4 on S 
CALIBRATED TEMPERATURES IN DEGREES F 

64.1 64.1 64.0 52 64.2 
64.0 64.2 63.9 6389 64.2 
64.0 64.4 Беэ 64.3 628 
ББ 64.1 145.0 64.5 64.2 
64.5 64.4 ӘРІ 64.3 64.3 
64.2 64.3 ГОЗ СУ 64.0 
63.9 64.0 D 64.0 64.0 
64.1 64.0 SIS ous 64.0 64.1 
64.0 64.2 БЕТ 64.2 64.0 


AMBIENT TEMPERATURE CALIBRATED IN FAHR. 
604.001 64.007 52-02 

ТНЕТА1= 1.0000000 

ТНЕТА2- ‚4171876 
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THETA3- 22823655 


THETA4= ЕТ 

ТНЕТА5= .1439298 

Н- 94.720 W/m2C КеН-516.807 

NUSSELT#= 30.082 

FREESTREAM VELOCITY = .506 m/s» 4.940 ft/s 

Олп= 4.126 Watts T5 .228 Watts CONDUCTIVITY- .040 W/mC 

ТАМВ= 17.743 С VISCOSITY- .00003700 m2/s 

SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
] 75 17.9 173 17.9 17.9 
17,8 17.9 1757 1277 17399 
17.8 18.0 19.1 17.9 17.6 
12:089 17.9 62.8 16.0 1729 
JS 31 15.0 2652 17.9 1829 
17.9 17.9 2172 Im 7 17% 
17 7 M 20 IMS ШЕ - 
17.8 1755 19.2 ІШЕ 1728 
17.8 17.9 19.0 1726 17.8 

THE HEATED CUBE IS IN COLUMN 3 AND ROW 5 

BAROMETRIC PRESSURE 30.286 INCHES OETH 

PITOT-STATIC TUBE DELTA .00560 INCHES WATER 

VOLIS 276900 AMPS 1.4000 

CHANNEL HEIGHT RATIO 1.0 

THE INPUT TEMPERATURE ARRAY IN DEGREES F 

65.9 65.9 65.9 66.1 66.0 

65.9 65.9 65.7 65.6 66.6 

66.5 66.6 66.4 66.4 Сс 

oc 66.1 69.4 TO. "od 

70.8 70.4 143.9 7072 7052 

69.9 69.9 Su 65.9 66.0 

65.8 66.0 ТО Е. 66.1 65.9 

exero di 66.0 69.7 66.1 66.2 

65.2 66.3 68.9 66.5 66.4 

CALIBRATED TEMPERATURES IN DEGREES F 

64.1 64.1 64.1 64. 64.3 

64.2 64.3 64.1 64.0 64.2 

con 64.2 64.0 64.2 63.8 

6379 64.0 67.2 64.8 64.5 

64.9 64.7 139.4 64.5 64.5 

64.3 64.4 p 64.0 64.1 

64.0 64.1 7825 64.2 64.1 

64.2 64.1 67.6 64.0 64.1 

64.0 64.2 66.6 64. 64.1 

AMBIENT TEMPERATURE CALIBRATED IN FAHR. 

64.101 64.007 63.802 

ТНЕТА1= 1.0000000 

ТНЕТА2= ‚4788637 

ТНЕТАЗ= 2684694 

THETA4= „198 8155 

Н= 93.091 W/m2C ReH= 516.7949000 

NUSSELT#= 29.563 

PREE ST REAR ev ELOCT LYS — 1.506 m/s= 4.940 ft/s 

Qin= 3.776 Watts Qloss- .212 Watts CONDUCTIVITY= .040 W/mC 

TAMB= 17.761 C VISCOSITY= 156003701 m2/s 

SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
17.8 17.9 179 18.0 17.9 
1773 19.0 DOES 12.8 12555 
Ly 1759 1793 17.9 by. 5 
177 J 19.5 18.2 1821 
ILE ШЕР 59.7 16.1 1888! 
17.9 bene 25.4 1775 1772 


IX uc 17 9 21.4 EN T 
Ling МА 19.8 Du 1758 
DG 17.9 1 2 Li 17735 


THE HEATED CUBE IS IN COLUMN 3 AND ROW 6 
BAROMETRIC PRESSURE 30.286 INCHES OF Hg 
PITOT-STATIC TUBE DELTA .00560 INCHES WATER 
VOLTS 2.4840 AMPS 1.9000 

CHANNEL HEIGHT RATIO 1.0 


THE INPUT TEMPERATURE ARRAY IN DEGREES F 
EO. 3 DES DES 66.4 66.3 
55.2 обе Bor 66.0 6:0 
65.6 66.9 66.6 DEL 66.6 
66.4 66.5 66.5 Г 6 10.8 
IO TORS Ез 70.4 КОО 
02 "TO 1 162.0 sisi adl БС 
DOO 66.3 Т2 66 5 DIE 
95.3 66. 2 ШІ 66.4 БІС 
06.5 66.6 Әб DI DD. 
CALIBRATED TEMPERATURES IN DEGREES F 
64.5 64.5 64.5 64.6 64.6 
64.5 64.6 64.4 64.4 64.6 
64.4 64.5 64.2 64.5 64.3 
64.2 64.4 64.3 DOR 64.9 
215: 1 64.8 67.1 64.7 64.8 
64.6 64.6 157.5 64.2 64.4 
64.2 64.4 75.4 64.4 64.4 
64.4 64.3 69.6 64.3 64.5 
64.3 64.5 STTS 64.5 64.4 
AMBIENT TEMPERATURE CALIBRATED IN FAHR. 
64.402 64.410 64.203 
ТНЕТА1- 1.0000000 
ТНЕТА2- .4705607 
IHETA3- .2692943 
Н= 94.253 W/m2C ReH- 516.6631000 


NUSSELT#= 29.921 
FREESTREAM VELOCITY = 1.506 m/s= 4.942 ft/s 


Qin- 4.720 Watts Qloss= 22682 Watts CONDUCTIVITY= .040 W/mC 

ISHB- 17.966 C VISCOSITY- .00003703 m2/s 

SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
15.1 18.1 15.1 TOn] Toon 
ен 18.1 18.0 ike ©) ere 
18.0 18.0 1779 1217206, ПЭ 
ЈЕО reno ТОМО 18.4 Jo 5 
18.4 1127272 igo D lè 2 
Теле! ey. БС] y To 
1 18.0 24.1 200 18.0 
18.0 М9 2029 MES 18-1 
17-5 Lo O IS Ale ој одо, 18.20 


THE HEATED CUBE IS IN COLUMN 3 AND ROW 1 
PORONETRIC PRESSURE 29-255. ІМСНЕСЕОЕ Н 
ПАША ТАТЕ ТОВЕ DELTA 202200 INCHES WATER 
МОЖЕ 3.9610 AMPS 19292900 

CHANNEL HEIGHT RATIO 1.0 


IHE INPUT TEMPERATURE ARRAY IN DEGREES F 
СЕБ 66.5 164 55.7 68. 


2o 5 
68.4 68.4 ores e E 
690 6879 at Den GO. 7? 
68.6 68.4 ТБ UZ ue 226 
Шы 12.5 74.5 E 203 
7272 UE 74.1 65.5 68.4 


Сл 
“2 


68.1 6895 ns 68.7 Samo 
68.4 БС 69. 9 ed 65.6 
68.7 OS TORO DUNS Gon / 
CALIBRATED TEMPERATURES IN DEGREES F 

670 CE 16525 677 5/20 
66.9 6 7 ТЗ 66. 66.7 
66:6 Boe? 70.4 66.8 66.4 
66:25 66.4 IS 66.6 GO. 
66.4 0645 OD 606 27512 
66.4 66.4 Geno 66.8 66.6 
66.4 66.5 65 6 6079 GONG 
66.6 Gone 6725 ББК OON 
DOS 66.4 OR 67. 1 66.5 


AMBIENT TEMPERATURE CALIBRATED IN FAHR. 
662105 66.023 66.6009 


ТНЕТА1= 1.0000000 
ТНЕТА2- .4272328 
ТНЕТАЗ- „28805 
ТНЕТА4= v2 2 EE 
ТНЕТА5- .2041866 
ТНЕТА6- 22295] 
THETA7= «1355 0 
ТНЕТА8= ¿4132303525 
H= 144.593 W/m2C ReH= 1029.6060000 


NUSSELT#= 45.789 
FREESTREAM VELOCITY - 3.013 m/s- 29.886 ft/s 


Qin= 7.526 Watts Qloss= 272 Масе CONDUCTIVITY- .040 W/mC 

ТАМВ= 19.248 С VISCOSITY- .00003717 m2/s 

SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
19.4 19.4 one 1926 19.4 
ПЗЕ ШЭ 24.2 ШЕ 3 1955 
ТОШ Tres 21 ЭЕ З iE 
T: DT 220155, eee 1931 
j nl J 20.4 оте 19 1 
ce Ө 203 19.4 1972 
19 ШӘЛІ 203 19.4 19.2 
1992 132 J 19.4 192 
19 ШӘ DS TORIS TS 


THE HEATED CUBE IS IN COLUMN 3 AND ROW 2 
BAROMETRIC PRESSURE 29.865 IN HE mO Hi 
PITOT-STATIC TUBE DELTA .0226 И ОНЕ МЫН 
VOLTS 4.1940 AMPS 1.9999 

CHANNEL HEIGHT RATIO 1.0 


IHE INPUT TEMPERATURE ARRAY IN DEGREES F 
БСД 6585 7 710720; БЭК! 639.9 
63. 7 БЗ DEDS oomo 69.4 
69 2 69.4 (8220 65.2 S 
68.8 68.8 73.4 IDA ШІ 
LLRI 12:8 TIS Loge а 
72-6 СЕ 74.8 68:85 68.7 
68.4 0070 “O O 68.7 
OG! 68.6 / 055 69753 09.0 
o n 69:50 TONS 69.6 99 2 
CALIBRATED TEMPERATURES IN DEGREES F 

QUE NEMO 68.6 OUO 67.4 
6722 67.4 Jos: 0 STI OU 
66.3 e Zz TONG 67.1 66.8 
Сея 66.8 71.4 or 66.8 
66.8 OCES Soha 6o 9 66.9 
66.8 6678 E eu 66.9 
66.7 66.8 5 UE 6.0 


66.9 66.8 68:2 67.2 66.9 

66.8 66.9 B5. 3 67.4 67.0 

AMBIENT TEMPERATURE CALIBRATED IN FAHR. 

67.106 677028 67.010 

IHETAl- 1.0000000 

ТНЕТА2= .4442505 

ТНЕТАЗ- "22 17625 

ТНЕТА4= ІШ 257 

ТНЕТА5- .2237964 

THETA6- .1233546 

ТНЕТА7= „ЈОНИ 1 

H= 145.438 W/m2C ReH-  1029.3210000 

NUSSELT#= 46.037 

FREESTREAM VELOCITY = 3.014 m/s= 9.890 ft/s 

in= 7.969 Watts Qloss= .286 Watts CONDUCTIVITY- .040 W/mC 

AMB2 19.471 C VISCOSITY- .00003719 m2/s 

SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
19.6 Poo 2088 1558 Don] 
19:76 J O poc DS 19.4 
e S 1 5 24.9 1045 19 5 
ЭЕ 19.4 2099 По 19.3 
Ша а 2055 19.4 19.4 
ТЭЗ 1958 20.6 ШЕ 5 19.4 
BS 19:5 20.7 1956 19.4 
19.4 ] Zu а IS 19.4 
198 19.4 2052 19.7 19.4 


THE HEATED CUBE IS IN COLUMN 3 AND ROW 3 
BAROMETRIC PRESSURE ТОС ИТМЕНЕЗ Н 
ENESN-STATIC TUBE DELIA .02220 INCHES WATER 


VOLTS 2.8416 AMPS 1.4950 

CHANNEL HEIGHT RATIO 1.0 

ИШЕ INPUT TEMPERATURE ARRAY IN DEGREES F 

55.5 65.5 65.45 EO 65.8 

65.4 65.6 6579 S 60.5 

Bo. 1 66.4 115706 SER 66.0 

65.7 БЕК» С 70.4 (ea 

ЕЕ 699 7256 БЕНО 70.0 

69.6 69m6 A 11 65: 5 65%8 

65.4 SES 67.0 OD 65.6 

EST 65.5 OOR 65.8 бб 

6579 65:9 66.9 66.1 ОСТА 

CALIBRATED TEMPERATURES IN DEGREES F 

E ОЭ Og. 7 64.1 64.1 

а 64.0 64.3 Bo 7 64.1 

03-7 64.0 Io 64.1 63.7 

BS 0 os EET 64.5 64.2 

64.4 64.2 606.9 64.1 64.3 

64.0 64.1 CSSS 6° (5 6З JE 

6376 БЕ 63:2 СЕС 63.5 

03.8 03.6 64.6 СЕ. 635 

Gar. / 6315 64.6 Eu EIS 

AMBIENT TEMPERATURE CALIBRATED IN FAHR. 
65 701 634705 63.401 

ТНЕТА1- 1.0000000 

ТНЕТА2= . 5482168 

ТНЕТАЗ= . 3161946 

THETA4= 2679693 

ТНЕТА5- ‚1695479 

THETA6- .1682471 


H- 146.363 W/m2C 
NUSSELT#= 46.500 


ReH-  1036.0670000 
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FREESTREAM VELOCITY = 3.017 0 5= ИЕ 


in= 4.248 Watts Qloss= .152 Watts CONDUCTIVITY= .040 W/mC 

AMB- 17.9556 VISCOSITY- .00003698 m2/s 

SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
BE 19D ІШ 212 155 lige 
US 15 17.9 15 ІШТе 
ЕЛГЕ 17.5 47.6 DO Im. o6 
Ws D 20/5 9 ШӘП 0 Ieee 
15 0 17.9 19.4 ENS 15.0 
17328 1.5 18.6 17.05 19 
1799 І 15.5 INT 76 
175 li IS 1756 1.7 
17. 165 IST 175 IE. 7 


THE HEATED CUBE IS IN COLUMN 3 AND ROW 4 
BAROMETRIC PRESSURE 29.0888 INCHES ORME 
PITOT-STATIC TUBE ШЕБТА .02220 МЕНЕ ЕБ 
VOLENS 2:9320 AMPS 1.4950 

CHANNEL HEIGHT RA TICHO 


THE INPUT TEMPERATURE ARRAY INSPEC REESE 
65 5 Бо: О бохо 65. 69.9 
65 65.6 e». 3 65 66.5 
БЕРЕ 66.4 S T ББ 66.1 
Боша E 287% 70.4 ТАШ» 2 
70.4 69:9 77.0 бе TOO 
69 5 69.6 ums 22772 Sa 
6329 M Sy 6557 65.7 
Бао 65.6 ӨШСЕ m. a 6671 
Во 65.8 6751 оо) 66. 2 
CALIBRATED TEMPERATURES IN DEGREES F 
63.8 63.8 ET 64.1 64.2 
СЕЕ 64.0 Ge. | 65 64.1 
65.5 64.0 64.7 64.0 65 
БББ Eo INS. 3 64.5 64.3 
64.5 64.2 71.4 64.1 64.3 
64.0 64.1 66:7 63.6 23.9 
6377 63.7 Bos 7 63.8 03-9 
63.9 53.7 Eo а 64.0 
63 7 63: 7 64.8 Бо У 63-9 
AMBIENT TEMPERATURE CALIBRATED IN FAHR. 
62:701 63.205 63.401 
ТНЕТА1- 1.0000000 
ТНЕТА2- .4015054 
ТНЕТАЗ- ‚2121119 
IHETA4- 18556520 
THETA5= ‚1564473 
H- 149.014 W/m2C ReH- 1036.0670000 


NUSSELT#= 47.342 
FREESTREAM VELOCITY = 3.007 п/5-” 94225 ЕЗ 


in= 4.383 Watts Qloss= .154 Watts CONDUCTIVITY= .040 W/mC 

AMB= 17.557 C VISCOSITY= .00003698 m2/s 

SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
1757 1 17:6 17 5 17.9 
Ly 78 17.5 17.6 17. 
1/107 INS ГӘ, 2 Шаға 17.5 
17.6 17.6 48.0 18.0 18.0 
18.1 J 9 21.9 IG 18.0 
IUS 1778 1923 ІТ 212 17 
17.6 176 Jo 7 I7 ЈР 
1l 5204 1756 18.4 О 1745 
1736 1795 Ша 22 ТЕЙ 13:29 


THE HEATED CUBE IS IN COLUMN 3 AND ROW 5 
BAROMETRIC PRESSURE LRO SS INCHES OF H 
PITOT-STATIC TUBE DELTA .02220 INCHES WATER 
VOLTS 2.8400 AMPS 1.5000 

CHANNEL HEIGHT RATIO 1.0 


THE INPUT eee eee Re ARRAY IN s 9 
бае . : 


6557 65. 60576 65 65.9 
65.6 65.7 65.5 65.4 66.6 
66.2 66.4 66.1 66.3 66.0 
65.8 65.9 65.4 10 46 70.3 
70.6 70.1 21851 7070 ТШ) 
69.6 69.6 76.3 65.7 65.9 
65.5 БО / 68.8 65.8 65.8 
65.9 557 EX. 7 65.9 Gol 
66.0 65.9 Ee 66.2 66.3 
CALIBRATED TEMPERATURES IN DEGREES F 
63.9 63.9 63.8 4.1 64.2 
63.9 64.1 63.9 63.8 64.2 
63.8 64.0 63.7 64.1 Bou 
63:6 63.8 63.2 64.7 64.4 
64.7 64.4 он 2 64.3 64.4 
64.0 64.1 70.8 63.8 64.0 
65.7 63.8 OTTO 63.9 64.0 
64.0 63,8 65.6 bao 64.0 
63.8 63:8 EZ 64.0 64.0 
AMBIENT TEMPERATURE CALIBRATED IN FAHR. 

63 901 63.805 637601 
ТНЕТА1= 1.0000000 
ТНЕТА2= .4670710 
ТНЕТАЗ- . 2695867 
ТНЕТА4= ‚2110019 
Н= 150.936 W/m2C КеН- 1035.9700000 


NUSSELT#= 47.946 
FREESTREAM VELOCITY = 3.017 m/s= 9.900 ft/s 


in- 4.260 Watts Qloss= .148 Watts CONDUCTIVITY= .040 W/mC 

AMB- 17.631 C VISCOSITY- .00003699 m2/s 

SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
I ET 1087 7.8 1759 
17 7 17.95 ІШ. 07.7 17.9 
LE 179 10.5 о 17-6 
1726 T 1.5 Т2 18709 
1822 18.0 46.8 Э 1970 
17-8 ІШІНЕ 215 17.7 12:58 
17 26 17.77 1985 17.7 а 
17-8 17.6 18727 17.7 17.8 
Л DG 18.5 17.8 17:38 


IHE HEATED CUBE IS IN COLUMN 3 AND ROW 6 
ERESMEIRIC PRESSURE 239. G PINCHESTOF Hd 
I D STATIC TUBE DELTA .02220 INCHES WATER 
VOLTS 2.8100 AMPS 2.0400 

CHANNEL HEIGHT RATIO 1.0 


THE INPUT TEMPERATURE ARRAY IN DEGREES F 
CTS БЕСА БӘСІ 05.8 ae, | 
se / 65:8 65.6 05.6 66.7 
6623 66.5 66.2 66.4 66.2 
66.0 66-1 66.0 ДО 56 / 0.5 
1б 7 02 (hoe аи она 
o ` oo а GENIS Soe. 
5525 БЭ 72.4 65% 6579 
66.0 ӘРЕ 69.2 66.0 66.3 
66.1 Son 68.1 SONS 66.4 


СА 
(23 


CA PEINE TEMPERATURES IN c Ë 
S . 64. : 


d 64 4.3 E 64.4 
64. 64.2 64.0 64.0 64.3 
63 5 64.1 M 64.2 Om 
63.8 64.0 63.8 64.9 64.6 
64.8 64.5 65.8 64.4 64.5 
64.2 64.2 134.2 OMS 64.2 
63.8 64.0 oo 64.0 64.1 
64.1 Os Spa Bond 64.2 
6379 64.0 658 64.1 64.1 
AMBIENT TEMPERATURE CALIBRATED IN FARR. 

64.001 64.007 63.802 
ТНЕТА1= 1.0000000 
ТНЕТА2= .4793034 
ТНЕТАЗ= 2813515 
Не 151.730 W/m2C ReH-  1035.8260000 


NUSSELTH- 48.187 


FREESTREAM VELOCITY = 3.018 m/s= 9.902 ft/s 
in= 5.732 Watts Qloss- .198 Watts CONDUCTIVITY= .040 W/mC 

АМВ= 17.743 С VISCOSITY= .00003700 m2/s 

SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
17.3 15.0 18.0 17 . 8 18.0 
17485 17. 17 46 7.3 178 
Т IS 177 и". 9 172 
1 то 170 1542 1824 
18.2 15.0 18:8 1890 18 1 
17815 LE ББС ШІ lite 
АА”. 17.8 215 157.58 1725 
I SG ШЕ 12.5 ІК, 7 17983 
1797 Dy uS 1508 IS 17 


THE HEATED CUBE IS IN COLUMN 3 AND ROW 1 
BAROMETRIC PRESSURE 30.024 E TNCHESMD EN 
PITOT-STATIC TUBE DELTA .04900 INCHES WATER 
VOLTS 4.0650 AMPS 2.0099 

CHANNEL HEIGHT RATIO 1.0 


THEE Ue TEMPERS ET ARRAY a БЕБЕ Р 
7, BE, š 


7222 Д D. 3 TZ TS 2. 3 
72 1 72 31 T90 ns Кат 
72:86 72: 75 7 TEE ES 
7222 TONES 74.6 nos 76.4 
76 7 76.4 52 78 UT 
To noon no 7277 ПСО 
Л МЕЧ 2016 73.4 72 Ju 
7242 720 pov 72.4 223 
72.4 72.4 73.4 7275 72.4 
CALIBRATED TEMPERATURES IN DEGREES F 
TORG TORG ~ TOT ПОЕ В 
TORS TORB 77.8 TONS ULT 
(Oza S ТЭЭ ТШ 70.4 
TONS LONG "os, О 70.6 
TO ОЛ? 2] ТЕЙ Ое 
70.6 СОЕ 72.4 TORG 0-2 
70.7 Um 120 КОЧ 70.6 
70 7 70.6 Hs 0.8 70.5 
ТОЕТ TORS pu 70.8 70.6 
AMBIENT TEMPERATURE CALIBRATED IN FAHR. 
708) 10: 8903 10% 
ТНЕТА1= 1.0000000 
THETA2= .4366989 
THETA3- V 292 SMS 
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THETA4- 263 

ТНЕТА5= .2299048 

THEIAG- ‚1772431 

ТНЕТА/= .1401302 

THETA8= ‚1064311 

НЕ ge. 577 W/m2C КеН- 1528.1600000 

NUSSELT#= 55.987 

FREESTREAM VELOCITY = 4.503 m/s= 14.773 ft/s 

Qin- 8.130 Watts Qloss= .239 Watts CONDUCTIVITY- .040 W/mC 

ТАЙЕ- 21.543 С VISCOSITY= .00003742 m2/s 

SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
2 15 21.4 Giang 21.6 21.65 
2l 15 215 2579 21.4 2 75 
2 5 2175 23.2 2526 21/3 
21.4 216 Boon | 21.6 2125 
21.0 ZAR ZZ 5, In 21:25 
Zio 21525 22.4 ОПА 21.4 
DI 21.4 22 21.6 21.4 
2145 21.4 22 Ë 21.6 21.4 
21-35 2156 22.0 21.6 Z5 

THE HEATED CUBE IS IN COLUMN 3 AND ROW 2 

BeROMETRIC PRESSURE 2 Me INCHES TOEF На 

ENEST-STATIC TUBE DELTA .05100 INCHES WATER 

VOLTS 4.2000 AMPS 1.9000 

CHANNEL HEIGHT RATIO 1.0 

BSENITNPUT TEMPERATURE ARRAY IN DEGREES F 

9572 69 2 БЭ 02.6 69.4 

SONA nor 11:3 68.9 69.9 

99.8 69.8 mono 69.7 69.4 

om. 3 69.2 n2 T3520 [35 

9. 5 gos 74.9 8.3 5.2 

nel 73.1 74.4 2/5) 7 69.2 

69.0 69722 70.4 69.4 EST 

69.2 69:1 по 1 69.6 SS 

6975 609.5 os GING 69.6 

Soom sD TEMPERATURES IN DEGREES Е 

SIM 67.7 68. н 66.1 07:9 

ЭЖ, 67.9 150. ӘЛІГЕ OS 

67.4 SEI ШӘ, 8 ES OI 

67.2 Siac 200 67.5 67.4 

67.4 ӨЛСІЗ 69.1 67.4 67.4 

57.3 67.4 55,8 ББ 67.4 

еЗ 67.4 DON 7 Со 67.4 

67,4 bie 68.0 Бо 67.4 

67.3 67.4 68. l 67.6 67.4 

AMBIENT TEMPERATURE CALIBRATED IN FAHR. 

61506 97532 67.411 

ТНЕТА1= 1.0000000 

ТНЕТА2= ‚3954129 

ТНЕТАЗ= „205622 

ТНЕТА4= ‚2030995 

ТНЕТА5= ‚198020 

THETA6= 40899220 

ТНЕТА?- ЕСУ; 25104 

Не 178.561 W/m2C ReH= 1566.7290000 

NUSSELT#= 56.495 

FREESTREAM VELOCITY = 4.592 m/s= тој pug ft/s 

in- 7.980 Watts 010554 .234 Watts CONDUCTIVITY- .040 W/mC 
ТАМВ-1947132С VIsco$iTy- 360003722 m2/s 


SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
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1985 1727776 Do 2001 20.0 
13.9 199 Божо 152. 1957 
TOR 1 5 2542 19.5 1865 
26 19.5 2181 1927 ТО 
1367 1856 20715 15797 19.7 
1906 1957 20.4 RES. 12776 
Јосе 1956 20.4 15.8 УБ 
pou КОБ 20.0 poo Weis 7 
19.6 1 7 ZUM 1956 19.7 

IHE HEATED CUBE IS IN COLUMN 3 AND ROW 3 

BAROMETRIC PRESSURE 295657 INCHES ӨШ ЫН 

PITOT-STATIC TUBE DELTA .04900 BENCHES WATER 

VOET 57310 MS" 1.7500 

CHANNEL HEIGHT RATIO F.O 

THE INPUT TEMPERATURE ARRAY IN DB@REES & 

64.8 64.8 64.7 Бока 6572 

64.6 64.9 65:2 OG Gon 

65.3 6 "7 125.8 65.6 65 

64.9 Бо о 695 6975 

6.5 Ед qiz qo БЗ Баз 

Ос 5979 0076 64.9 61 

64.7 64.8 Gem DOW Бањ О 

Ta: 64.8 6672 Do. 5528 

EOM Ec] 6.3 65.4 65%5 

САТІЗКАТЕр TEMPERAEFURES IM DEGBRBES- FE 

Озе 638 E. Eo 65.5 

om. d 635 ob 6340 62.5 

62 5 63.3 125.9 63.4 oo. U 

52 07 63.0 69.7 ce. 9 516 

6357 Боа СОЭ ES. 5 Бб .Б 

655 63.4 65.2 65.0 cA 

Бана 52d 64.7 E3.2 68.2 

652 SC S 64.1 Es .0 2 Ж” 

62.9 62.9 64.0 sie 68.2 

AMBIENT TEMPERATURE CALIBRATED IN “SEER. 

63.000 63.000 52.799 

ТИВТА] = 1.0000000 

THETA2- 5327 130 

ТНЕТАЗ= .335511065 

ТЕВЕТА4= . 26643897 

ТНЕТА5= .17458 222 

ТАЕТАБЕ .1617433 

H- 178.799 W/m2C ReH2 1545.1700000 

NUSSELT#H= 56.845 

PREESTREAM VELOCITY = 4.495 ш/з- 14 146 ft/s 

Oin= 5.864 Watts 01055“ .172 Watts CONDUCTIVITY= .040 W/mC 

TAMB= 17.165 C VISCOSITY= .00003694 m2/s 

SMOOTH TEMPERATURE ARRAY IN DEGREES CENETGRADE 
1712 eZ LN 7.5 17 5 
D 17.4 DS 17.2 175 
1792 1124 SII 17.4 172 
ПА ТА 20 Т 1726 
Laine 17599 19:2 D 1725 
17.4 17.4 15/25 7.2 17 6 
1722 1752 12002 im .3 lies 
ДТС lg] 175 17.2 3 
које 17.2 1726 87.3 17-6 


THE HEATED CUBE IS IN COLUMN 3 АМР КОН & 
BEROMEPRIC PRESSURE 29.587 NEUES OF 
PITOT-STATIC TUBE DELTA .04900 ТЕНЕСИ n 


66 


VOL 3.5040 Mies 1.7500 
OGHENMEL HESGZT RATIO 1.0 


BRE iNPUT TEMPERATURE ARRAY ІМ DEGREES F 
64.8 64.8 64.7 ББ 2 52.1 
64.6 64.8 64.5 64.6 Босо 
95.3 SN 66.4 с э, 05.2 
p E51 158. 5 69.7 92,5 
So 51.2 S 23.1 ES 
ES. d Бае 12,0 64.6 65.1 
04.6 64.8 STI OS 64.9 
55.0 54.7 509.5 65. 0 ons 
or 55.1 60.9 DENS БӘ 
САБТВХАТЕР) TEMPERATURES IN DEGREES F 
65.0 5520 Бан 63.4 63.4 
O2. Gen 2 Бањ 9 9350 63.4 
02.8 Б.з 64.0 Sei 5249 
Saal ND 129 7 65.3 63.6 
O36 E ШІ - 7 63.4 E 
O3 oS 9 66.4 2.9 бања 
O2 02.9 us or seii 
63.3 277772 64.5 DUNT БЗ 82 
Бао СА 64.3 ecu Cerne 
AMBIENT TEMPERATURE CALIBRATED IN FAHR. 
62700 52 0599 52 2699 
THETAI= 1.0000000 
TRETA2= 031 57 
ТНЕТАЗ= ‚2783767 
ТНЕ:А4= ‚1882048 
THETA5= .1647105 
n= 175.591 W/m2C ReH- 1545.2420000 


NUSSELT#= 55.829 
FREESTREAM VELOCITY = 4.494 m/s= 14.745 ft/s 


Оіп= 6.307 Watts Qloss= .188 Watts CONDUCTIVITY= .040 W/mC 

ТАМВЕ 17.148 С VISCOSITY= .00003694 m2/s 

SMOOTH TEMPERATURE ARRAY IM DECREES CENTIGRADE 
то 17152 12122 17.5 17.4 
Иг 17.4 ee Eu 2 17 E 
n2 17.4 158 17.4 17.9 
Ed 152 54.5 ШІЕСЕ 17905 
ML. 12.5 22.8 17.4 17.6 
17.4 17.4 13.1 ШТ; 17.3 
ЈЕ 1 EA 1265 ШІ 3 17 8 
ШТ, 3 ІІ I5. E. 2 ees 
m 2 T2 18.0 ЕЗ 1768 


ТИВЕНВАТЕО СОБЕ 15 1М СОПШЈИМ 3 АМО КОМ ко 
PEROMETRIC PRESSURE 23h bam INCHES Or 
PORR- STATIC TUBY РЕГЛА .04900 INCHES We ЕК 
УЧИ 5.4120 AMPS 1.7500 

CHANNEL HEIGHT RATIO 1.0 


Ie INPUT TEMPERATURE ARRAY EN DEGREES F 
олы) бај. 64.9 Бо. 3 о. 3 
64.8 ызы 64.6 64.8 5.9 
65.4 ED боз EDO 65.4 
сока бота 65.8 SN Босо 
659 6963 130% Өбке2 69 5 
6° "0 ава TOGS 64.9 Sm 
6595 EN 5845 6571 5510 
езі 54.9 SiS Od Sor 
GNE 9679 65.4 65.4 565.5 
CALISRAPED TEMPERATURES IM DECRESS F 

Gi. 2 E32 os." D Sub 63 
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C 63.4 eX 6307 GORS 

65 ӨЗА Рао 63.4 o 

бада 53.1 64.6 59 s. 

64.0 БЕЛЕ IS. 6395 63209 

63.4 63.4 1520 E. СЭЗ 

64.0 64.0 6:7 53 52,2 

6352 63.0 5.2 6320 55.2 

6320 64.8 E E 5222 

AMBIENT TEMPERATURE CALIBRATED IN FAHR. 
63-190 63 99 62.899 

ТНЕТА1- 1.0000000 

THETA2= -4645612 

THETA3= i 2107 Loe 

THETA4= 5 02015127472 

H- 176.686 W/m2C ReH- 1545.0620000 


NUSSELT#= 56.167 
FREESTREAM VELOCITY = 4.495 m/s= 14.747 ft/s 


Oin= 5.971 Watts Qloss- .177 Watts CONDUCTIVITY= .040 W/mC 

TAMB= 17.241 C VISCOSITY= .90003695 5 

SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
lime 1. 1779 ШЕ 7545 172 
126 17. ТОА 17.4 1735 
1722 I Li 17.4 1768 
1722 DAS Ter 15.5 15.4 
Iu йо MZ 17.5 177 
1753 17.4 DUE 1792 17.4 
17" DU TS | 75 17 
17738 I2 lem 17.2 17 
127.42 К^ m N73 17 


THE HEATED CUBE IS IN COLUMN 3 AND ROW 6 
ВАКОМЕТК СРЕ КЕЗЗ ЕЈ 29.657 ТОНЕ ВА 
PITOT-STATIC TUBE DELTA .04900 INCHES WATER 
VOLTS 2275859 AMES 1.999 

CHANNEL HEIGHT RATIO 1.0 


THE INPUT TEMPERATURE ARRAY IN DEGREES F 
64.9 64.9 64.8 Gore 252 
64.7 64.8 64.6 64.7 ees 
65.4 6555 EZ 65.5 65 ка 
65.0 65.1 EET бЭ 69.6 
6958 692 70.0 бэ ЕЕ 
2124510 68.8 121.4 64.8 65.1 
64.7 64.8 3.0 64.9 65.0 
65% 1 64.8 67.0 6520 СБ 
651 65.1 66.5 бон SIN 
CALIBRATED TEMPERATURES IN DEGREES F 

63. бэк 65 63.4 Бл 
63.0 Bion 6299 65% 63.4 
63.0 p 62 5 O S3 22 
62.5 CO 62.9 56 E 
6032) 63.4 64.3 6 63.6 
63.4 63:3 116.4 6279 БЗ 2 
баке 62:9 E 63.0 63.2 
бЭ 9/25. 64.9 62.9 85,2 
62: 6229 64.2 ЕЕ 5. 2 


AMBIENT TEMPERATURE CALIBRATED IN FAHR. 
635990 63.009 62:799 


ТНЕТА1- 1.0000000 
ТНЕТА2= .4654886 
ТНЕТАЗ- .3001426 
H= 175.346 W/m2C ReH= 1545.1700000 


NUSSELT#= 55.747 
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FREESTREAM VELOCITY = 4.495 m/s= 14.746 ft/s 


in= 5.041 Watts Qloss= .151 Watts CONDUCTIVITY- .040 W/mC 

AMB- 17.185 C VISCOSITY- .00003694 m2/s 

SHOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
17.3 175 iz NEN 1725 
17.2 17.4 7.2 17.3 1 72 
172 AE ee 17.4 ШАЛ 
EVI. 1. 7552 17.2 17.7 ue 
D T 1795 17.9 IAS 16 
17.4 17.4 46.9 EA 173 
17:72 17.2 TORG 17.2 13 
12743 2 8з ШЕ 1755 
792 17-2 17.9 y eS 18 


THE HEATED CUBE IS IN COLUMN 3 AND ROW 1 
BeROMETRIC PRESSURE ORS INCHES OF H 
Pion stelle TUBE DELTA .00550 INCHES WATER 
VOLTS 3.9340 AMPS 1.8000 

CHANNEL HEIGHT RATIO 2.3 


THE INPUT TEMPERATURE ARRAY IN DEGREES F 

70.85 70,8 20529 11.2 uu 
T OV 84.0 10:6 71.4 
2 71.4 usb S TOME 
10.8 70.9 Lo eo LosT (5.1 
Wane! T920 79.4 152 ge 0 
74.7 74.9 7855 p Ole 
70.4 TOS oo lee os 
Ac Ore ШӘ 71.4 112 
ТЕО Ше! 3.9 UC Жз 
CALIBRATED TEMPERATURES IN DEGREES F 

69.3 69.3 202:2 os. 7 5955 
ЈЕ 52-5 SEO SOS 69.2 
Beno SS oro DO 65 9 
68.8 SE 74.5 686 690 
EI 69.0 75.5 69.3 25/02 
68.7 ES 72.8 69.5 69.0 
68.7 EXT 7272 ae 69.0 
68.9 E THES 69.3 E 
DOES 68.6 pos 69 S 


AMBIENT TEMPERATURE CALIBRATED IN FAHR. 
E609 69. 695 o Po 


IHETAl1- 1.0000000 
ТНЕТА2- . 9298308 
THETA3= . 3711906 
ТНЕТА4= 45292878 
ТНЕТА5= .2432286 
THETA6= 215959121 3 
ТНЕТА7= .1490015 
THETA8= . 1460584 
H= 74.527 W/m2C ReH= 1166.2510000 


NUSSELT#= 54.111 
FREESTREAM VELOCITY = 1.491 m/s= 4.892 ft/s 


in- 7.081 Watts Qloss- «372 Watts CONDUCTIVITY- .040 W/mC 

AMB- 20.893 C МІЗЕШЕІШҮ- .00003735 "2/5 

SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
207 т, 94.5 21206 20.8 
20-6 20/55 Zona 20.7 20:7 
20S 2097 24.8 208 20685 
2675 206 2415 20 3 20.5 
207 20.6 Z331 20097 2024 
20.4 207 2207 U. 20895 
20.4 2@ 6 2 2059 2055 
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2055 2055 22 ГОК 2056 
20 38 20.4 220 2401 c 3 29.6 


IHE HEATED CUBE IS IN COLUMN 3 AND ROW 2 
BAROMETIRICSERESSUBRIS 3077658 ЖПЕТЕБ Е ВИС 
PITOT-STATIC TUBE DELTA . ООС ТЕНЕБЕ ЕЕ 
VOLTS 4.2430 AMPS 1.9999 

CHANNEL HEIGHT RATIO 2.3 


IHE INPUT TEMPERATURE ARRAY IN DEGREES F 

70.5 TORIS 74.7 ПЕ TEO 

70 5 708 2 9 TORG TES 

125 71.4 53.1 TRES а 

7150 70793 8073 ТӘТЕ 75.2 

ToU ox 81.4 755 5,0 

74.8 74.7 9,9 ГО: 70.8 

EU OI gag Td US 

oS ТО 74.5 TMG "v2 

TL0 ESL 14.4 7157 pss 

CALIBRATED TEMPERATURES IN DECREES TE 

69.5 Soe UE 2 UM Бае 

СУМА 69.4 2178 OS Б 

6270 ENE ocu DOS S elg 

65 9 63:1 uS 63.5 Eu 

eo 69:2 126 69.4 627 

68.8 562.1 74.2 БІЗ 69.0 

65 5, 5221 73.4 SEIS e 

65789 68:9 72.4 69.5 59.0 

6575 68.8 72-0 69.4 6970 

AMBIENT TEMPERATURE CALIBRATED IN FAHR. 

697509 59,595 6° T 

ТНЕТА1= 1.0000000 

ТНЕТА2= .5240500 

ТНЕТАЗ= -3390016 

THETA4= «2 100395 

ТНЕТА5= . 2276915 

THETA6= un 

ТНЕТА7= .1428837 

Н- 17 n2 ReH- 1166.1970000 

NUSSELT#= 56.018 

FREESTREAM VELOCITY = 1.491 т/5= 4.893 ft/s 

Qln= 8.189 Watts Qloss= .415 Watts CONDUCTIVITY= .040 W/mC 

TAMB= 20.9330 C VISCOSITY= .000037 sm7 S 

SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIG ЕВ 
20] 207 22. Za. 0 20.8 
205 20015 ШИ 2 @ 7 20.7 
205 ZUM 320.1 ZOR 7 2085 
20.6 2015 259 20.8 20.6 
20 20.7 24.2 20. B 2059 
20445 20 Zo 2058 ¿O 
2 (05 2055 5.0 2E 20.5 
¿0 5 2055 22.4 20.8 206 
2005 20.4 E 20.8 2046 


THE НЕАТЕР СОВЕ І5 ІМ СӨББИИІІ 3 АББ es 
ВАКОМЕТКТЕШЕББӘЗЦБЕ 30.658 INOGHE SOFTH 
PITOT-STATIC TUBE DELTA .00550MIMECHESEWATER 
ҮСЕШ 3.5220 pies 1.9900 

СНАТШЕЕ НЕІСНТ КЕАЈВЕО 2.3 

THE INPUT TEMPERATURE ARRAY IN DEGREES Е 
7059 [Oso 70.9 7141 Thal 
TUUS T moss 10S Tian 
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71.4 Ка 204.6 716 TUS 

Ts] ПОО 97.3 TON 75.4 

75.4 ТЕЗ 88.5 755 DE 

74.9 74.9 83.6 D. 2 TEO 

uo ШІСІ о us 70.9 

Tio 70.9 16.3 TOS des 

Т2 ps3 os 7 8 71.5 

CALIBRATED TEMPERATURES IN DEGREES F 

69.4 69.4 69.4 69.6 69.6 

69.2 69.5 74.2 ES 69.5 

Са 69.7 205.6 69.6 DIT 

Са 69.4 95.4 69.6 69.3 

69.3 65. 9258 69.4 69.4 

68.9 695 850 69,6 69.2 

ТОО 69.4 TS 69.8 69.2 

69.1 T 74.2 69.5 69.1 

69.0 69.0 T3 69.5 T 

AMBIENT TEMPERATURE CALIBRATED IN FAHR. 

69.709 69.896 522717 

ТНЕТА1- 1.0000000 

ТНЕТА2- .5079736 

ТНЕТАЗ- 2130950352 

THETA4= .2361114 

ТНЕТА5- "715169 

ТНЕТА6- mice? 721 

H= 77.140 W/m2cC ReH= 1166.1170000 

NUSSELT#= 55.998 

FREESTREAM VELOCITY = 1.491 m/s= 4.893 ft/s 

in= 7.396 Watts О1055- .375 Watts CONDUCTIVITY- .040 W/mC 

AMB- 20.986 C VISCOSITY- .00003736 m2/s 

SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
08 20.8 205 209 coer 
ШІП 20.8 23.4 2089 20.3 
20765 20.9 zh 209 2007 
20.6 208 55. 209 2057 
О 2087 DIN 20.8 2055 
205 2077 255 2049 207 
21.1 20. 6 24.3 PUO) 205 
200515 20.6 23.4 DO 20.6 
206 20.5 2550 208 20] 


THE HEATED CUBE IS IN COLUMN 3 AND ROW 4 
BAROMETRIC PRESSURE 9, ББС INCHES ОЕ Н 
5 5 TUBE DELTA .00550 INCHES WATER 


VOLIS 9530 AMPS 1.8000 

CHANNEL HEIGHT RATIO 2.3 

THE INPUT TEMPERATURE ARRAY IN DEGREES F 

ІШІК TOST 220.15 £s 70.8 
uoo SEM uo. DOS С 
2 ар 77.4 71.4 ШІ 
70.8 TORS 20370 75.4 ПОЗА 
КОКА nsn 29. 7 on © ШЕСІ 
74.7 74.9 8579 p [nm 
dS О 6 ou ШІ КОС 
70.8 ШЕ 76.4 nu 7 p 
uo ШІ 0 cn 1545 АВЕ 3 
CALIBRATED TEMPERATURES IN DEGREES F 

65.2 693.2 Ө 6 975 GIONIS 
69. 0 69.3 655 E 69.4 
68.9 690:5 75.4 69.4 38508 
Бено 69-0 2017 655 GER 
OS 69 1 Qon ВЭТ БӨБ 2 
GB EE 80.3 69.3 © д 


68.8 Бэт oO 69.4 69.0 
65.3 68.9 74.3 691 Secs 
65.8 БЭ prc 69. So 


AMBIENT TEMPERATURE CALIBRATED IN FAHR. 
03:609 69695 69 516 


IHETAl- 1.0000000 
ТНЕТА2= .4536088 
ТНЕТАЗ= «eg T JUNO 
THETA4= „ено 13 
ТНЕТА5= .1580028 
Н- 1523775") mZe ReH- 1166.2510000 


NUSSELT#= 54.728 
FREESTREAM VELOCITY = 1.491 m/s= ы 892 ЕА 


Qin- 7.133 Watts 01055- .370 Watts CONDUCTIVITY- .040 W/mC 

BAMB- 20599906 VIscosltY- 00003735 m2/s 

SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
2097 2076 2 © 229 20m 
20.65 20.7 20.7 28.6 20.8 
205 2058 24.1 20.8 2055 
20 35 20.6 94.3 20E 7 2085 
2056 20.6 34.0 20.6 20771 
20.4 007 26 5 ОЧ 7 2088 
20.4 20.6 24.8 20.8 20.5 
2025 2055 25:85 20.6 20/25 
20/95 20.4 230 20 20.6 


THE HEATED CUBE IS IN COLUMN 3 AND ROW 5 
BAROMETRIC PRESSURE 30.658 INCHES Gr Н 
PITOT-STATIC TUBE DELTAS00550) Silene s ЛЕК 
VOLTS 3... 7900 AMPS 1.8000 

CHANNEL HEIGHT RATIO 2.3 


Ds DEP ы” БАН Та DEGREES TE 


727 0.7 uo. DES 10-8 
1085 70.6 70.4 70.4 eS 
7152 7 146 pr.3 Т2 Te 
ys zuo por 7505 lao 
ТӨРІ 74.9 202.6 74.9 74.9 
74.7 74.9 97.5 7077 70 8 
70.4 70.7 Sl. OS uu. 
70.8 I 7840 ДІ Д0 
TORI 7 150 ТӨРІ 71.4 еге 
CALIBRATED TEMPERATURES IN DEGREES F 

Ог 691 69.4 OUS 
oon БОК? 630 69,1 635 
68.9 69.4 S CP 6932 баха 
68.8 Goat pare ESTA 69.0 
69 65.9 DOS 69.9 69.1 
68.7 m 32.0 52.0 Баю 
65 7 639.0 ЭО 69.2 69.0 
68.9 Бака 75.9 69.0 68.8 
68 7 65.7 74.3 69.1 62.0 
AMBIENT TEMPERATURE CALIBRATED IN EFAHR. 

692609 69.594 69.416 
ТНЕТА1= 1.0000000 
ТКЕТА2= .4706517 
ТНЕТАЗ= .2823049 
IHETA4- 2112 1557 
H- 73.644 W/m2C ReH= 1166.3050000 
NUSSELT#= 53.474 
FREESTREAM VELOCITY = 1.491 m/s= 4.892 ft/s 
Qin= 6.822 Watts Qloss= .363 Watts CONDUCTIVITY- .040 W/mC 


po 


ТАМВ- 20.856 С VISCOSITY- .00003735 m2/s 
SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
.6 2 


0 2076 20 Ов 20.7 
20,5 207 20.6 20.6 207 
20.5 20.8 207] 20-7 2055 
2005 2055 23.3 20.7 20565 
20.6 2075 92.7 2075 20) Б 
20.4 2077 353.3 2076 2065 
20.4 225 Zoe 207 2075 
ЛМЕ 20m5 24.4 20.6 2075 
20.4 20.4 23.5 20.6 20.6 
IHE HEATED CUBE IS IN COLUMN 3 AND ROW 6 
BAROMETRIC PRESSURE 30.658 INCHES OF H 
PITOT-STATIC TUBE DELTA .00550 INCHES WATER 
МУШЕЫ 2.7930 AMPS 1.8000 
CHANNEL HEIGHT RATIO 2.3 
IHE INPUT TEMPERATURE ARRAY IN DEGREES F 
707 7O. 70.6 70.9 70.8 
70.5 ORO poss 70.4 71.5 
7 12 Т Б IT Та 7120 
70.8 70.8 70-9 5:3 25,2 
22.2 74,9 7710 74.8 74.6 
74.6 74.8 17075 70.6 noms 
70.4 mer Bl 3 ІШСЕ 707 
70.8 70.6 ПЕ 2 "MS snb a 
70.9 7 80 74,5 ӨЛІГІ ГИБ. З 
CALIBRATED TEMPERATURES IN DEGREES F 
69.2 69.2 69.1 69.4 69.3 
68.9 69.2 68.9 esu 69.3 
68.9 69.4 69.0 69.2 68.9 
Sus) sis 69.0 68.9 69.2 69.1 
69.1 68.9 D 68.9 68.8 
68.6 69.2 165.9 68.9 69.0 
66.7 69.0 79.6 69.1 69.0 
68.9 68.8 74.1 E 68.9 
65.7 БЕН 72541 68.8 69.0 
AMBIENT TEMPERATURE CALIBRATED IN FAHR. 
69.609 69.594 69.416 
ТНЕТА1= 1.0000000 
ТНЕТА2= .4501186 
ТНЕТАЗ= 22856145 
Н- (2.815 1W/m2G ReH= 1166.3050000 
NUSSELT#= 52.872 
PREESTREAM VELOCITY = 1.491 m/s= 4.892 ft/s 
= 5,027 Watts Qloss- .271 Watts CONDUCTIVITY- .040 W/mC 
AMB- 20.856 C VISCOSITY- .00003735 m2/s 
SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
Doy 206 20.6 20.8 СОК] 
2055 2017 20 35 20.6 201 
2055 20.8 ZUM 2-7 2015 
2055 20.6 2075 20 20.6 
20116 2075 2 25 20.4 
20.4 205 7 74.4 2075 20565 
20.4 2.5 2615 20.6 2 0795 
20,5 20.4 23.4 20.4 2085 
20.4 20.4 22.3 20.4 zu 


IHE HEATED CUBE IS IN COLUMN 3 AND ROW 1 
BAROMETRIC PRESSURE 302636 INCHES TOP H 
foe tote eet UBE DELIA .02200 INCHES WATER 


ЛЕ 


VOIBTS. - 325550 AMPS 9000 
CHANNEL HEIGHT RATIO 2.3 


THE INPUT TEMPERATURETARRAY IND P ву ин 


ТЕ ТЕ 143.8 qb mu» 

7172 ie TORS 70 / 19 

ТТ 71.8 74.8 ШЕЛЕРІ 71.4 

ТЕС 71.4 Ug Tid /5.6 

7557 75.4 пио 75.4 (222% 

792 or T70 "sz U? 

7159 11.2 T2 45 71.4 Ше! 

7125 {1—2 Toad 7155 TES 

11.3 71.5 LA us И, 717 

CALIBRATED TEMPERATURES IN DEGREES ЈЕ 

65.5 Басё 142.5 TOS 70.0 

БЕЛДЕ БЕТЭ 75222 БЭМ ou. 7 

69.4 o 7 T СЭТ Б: З 

69 65. 6 US 69 2 69 5 

69 69.4 је 695 Geo 

69.2 69.7 Uu 3 696 69.4 

69.3 69.5 70.5 БН 69.4 

69.4 69.4 70.6 69.4 QUIS 

691 69.2 70.4 69.4 69.4 

AMBIENT TEMPERATURE CALIBRATED IN FAHR. 
ООШ) 69 596 69" 17 

ТНЕТА1= 1.0000000 

ТНЕТА2= Jos Z5 

IHETA3- . 3486588 

IHETA4- ¿3170511 

THETA5= „2563253 

ТНЕТА6- 1685015 

THETA7= 11795970 

THETA8= .0925567 

H= 134.490 W/m2C КЕП- 233172550000 


NUSSELT#= 97.613 
FREESTREAM VELOCITY = 2.983 m/s= 9.788 ft/s 


Qin= 6.993 Watts Qloss= .204 Watts CONDUCTIVITY=  .040 W/mc 

TAMB= 21.079 C VISCOSITY= .00003737 m2/s 

SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
21.0 21.0 61.4 ІТ? 23 3 
20.9 21.0 24.0 20.9 20.9 
20.8 20.9 22.6 20.9 20.7 
20.7 20.9 221 21.0 20.8 
20.9 20.8 22.0 20.8 20.8 
20.7 DNO 21.8 20.9 20.8 
20.7 20.8 21.6 20.9 20.8 
20.8 20.8 21.4 20.8 20.7 
20.6 20.7 215 20.8 20.8 


THE HEATED CUBE IS IN COLUNMN SF Ip p rR 
BAROMETRIC PRESSURE 307638 NCHE S SOREN 
РТТОТ-5ТАТІС ТУВЕ DELTA .02 0 ПОНЕЗ ЕСТЕН 
VOLTS 4.1390 AMPS 1.9000 

CHANNEL HEIGHT RATIO 2.3 


THES UT ТЕБЕ ee ARRAY IN DEGREE 
ӘБ 


E 


-.1--1--1--1--1--1--1--. 
2 O (n (n = i= = = 
UW ONN JND 
-.1--1--1--1--1--1--1--4 
= — (n (n = = = = 
мм P P «0 D> D> 
-.1--1--1--1-.1--1 

ОЈ ОЈ -Ј СО СПО 

Ср Ба -Ј Од -Ј СО СО КО 
~~) ~] ~) ~] ~) ~) ~] ~] 
mee none ee 
OOH OO OF ~]) 
-J-J-J-J-J-J-J-JU0) 
mee Oink N) 
омо ьс Сл СО СЛ 


71.4 Dus Tel 7179 p 

CALIBRATED TEMPERATURES IN DEGREES F 

6979 69.9 aes: | / 02 70.0 

ED 7401-06 155.1 69.8 Sie 

69.4 69.8 ШО 69.8 69.4 

69.4 69.6 eae | 69.8 69.5 

69206 69.4 noc 7 69.7 69:0 

99.2 69.8 220 69.8 69.5 

69.2 69-5 71.4 69.9 69.5 

69.4 69.4 7079 69.5 69.4 

69 32 6972 29 7 69.6 69.4 

AMBIENT TEMPERATURE CALIBRATED IN FAHR 

70.010 69.997 69.917 

ТНЕТА1= 1.0000000 

ТНЕТА2= .4748241 

ТНЕТАЗ= 2221572 

ТНЕТА4- ‚2587749 

ТНЕТА5= 21257150 

ТНЕТА6- 21155423 

ТНЕТА7= . 0962606 

H= 128.833 W/m2C ReH= 2331.9110000 

NUSSELT#= 93.503 

FREESTREAM VELOCITY = 2.983 m/s= 9.788 ft/s 

in= 7.864 Watts Qloss- .239 Watts CONDUCTIVITY- .040 W/mC 

AMB- 21.097 C VISCOSITY= 09002737 m2/s 

SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
zu Z1 22 t 21.2 с 
205 9 2611 68.4 21.0 21.0 
20.8 2140 25.4 21.0 20/28 
20.8 209 232 21.0 2028 
2 208 2226 20.9 20.9 
207 АО 222 21.0 20.8 
207 208 2155 21.0 2008 
20:9 20" 6 җе 20.8 208 
207 сб ү 2125 20:59 2095 


THE HEATED CUBE IS IN COLUMN 3 AND ROW 3 
PORONETRIC PRESSURE 50 O INCHES OF Hg 
Papert =STATIC TUBE DELTA .02200 INCHES WATER 


МЕРЕЗ 3.7590 AMPS 1.9200 

CHANNEL HEIGHT RATIO 2.3 

THE INPUT TEMPERATURE ARRAY IN DEGREES F 

TEZ / 1. Тау 21.5 71.4 
i ileal 71.5 o ue ШО 
7 та 15558 71.8 ІНЕ 
71.4 Т5 ЭШ mov Пее 
ТАСИ, 155 DOLO bib БІ 25 
ТӨЗ 75.4 TORG 71.4 71.4 
ШЕСІ) 71.3 115138 71.6 TEL 
71.4 [14:2 73.4 valk. 6 Wale, 6 
TIES 16 923 120 TS 
CALIBRATED TEMPERATURES IN DEGREES F 

6 7 EE 7 БО TOTO Oa 
215105 63-9 ГАГ o9 52.9 
69.4 70.0 154.4 о 65.5 
69.4 E 80.1 69. 8 63.5 
65.6 Вак nom GONG EDIT 
69-3 Soe 1229 ES Sino 
CSS EO 71.9 60.3 ӘРЕ 
ІЗ 69.4 u 22 89.5 69.4 
Ба Ons "NO БӨ? 69.5 


АМВТЕМТ 


TEMPERATURE CALEIBRATSD INGMESPMES 
705095 БӘ ӘТ? 


70.010 : 
ТНЕТА1- 1.0000000 
ТНЕТА2- .4899860 
THETA3- -28606377 
THETA4= .1855315 
THETA5= ‚1242340 
ТНЕТА6- 0905 1. 
H= 119.371 W/m2C ReH= 2331.8570000 
NUSSELT#= 86.633 
FREESTREAM VELOCITY = 2.984 m/s= 39.789 ft/s 
in= 7.217 Watts О1055- ‚237 Май CONDUCTIVITY- .040 W/mC 
AMB- 2121166 VISCOSITY- .00003737 m2/s 
SMOOTH TEMPERATURE ARRAY IN DEGREES CENT(Geers 
210 209 20.9 2 ЕВИ 2110 
208 2190 22318 20.9 2140 
205 О! 68.0 21.0 203 
20178 21) ZO 21.0 20 
20 2078 2359 20.9 20 
20] 210 де 21.0 Z0 
2098 2048 2 20 20.8 
2055 20.8 21.8 20: 5 20 
20.7 ZU 21.6 209 2078 
THE HEATED CUBE IS IN COLUMN 3 AND ROW 4 
BAROMETRIC PRESSURE 30.007  BNOCHESEGIE A 
PITOT-STATIC TUBE DELTA .02200 INCHES WATER 
VORTE 3:8570 AMPS 1.9000 
CHANDEL HEIGHT КАТО 2.3 
THE INPUT TEMPERATURE ARRAY INSP eGR 22 our 
бт 5717 67.6 67.9 67.8 
GE 6156 67.4 675 65.5 
68.1 68.5 70.9 65 G79 
61:7 67.9 pos 7245 120 
122 UM 82-3 7810 UM 
TEG T3109] 758 6.5 c 7.7 
67.4 67.6 702 68.2 67.5 
67.6 675 Og 68,59 ее 
OUS 67.9 69.6 OS 6552 
CALIBRATED TEMPERATURES IN DES F m 
65. 65:9 6575 n 66.1 
6525 659 Боно 65.28 Some 
6529 66.4 68.8 Be 6575 
65°77 66 1 коз GONZ 557,9 
66:72 66.0 76 6 66.1 66-1 
559 66.1 DOE БО 66.0 
6578 65.6 63.5 66.5 bows 
66.0 65 7 6757 66.3 65.8 
6 Svan 65255 67 66.5 65.9 
AMBIENT TEMPERATURE CALIBRATED IN FAHR. 
66.304 66.420 66607 
ТНЕТА1= 1.0000000 
ТНЕТА2= -3577057 
THETA3= .2052243 
ТНЕТА4= .1282964 
ТНЕТА5- -0867538 
Не 117.186 W/m2C ReH= 2362.7990000 
NUSSELT#= 85.370 
FREESTREAM VELOCITY = 3.006 m/s= 9.861 ҒЕ 5 
in- 7.328 Watts Qloss- .245 Watts CONDUCTIVITY- .040 W/mC 


AMB= 191125 C VISCOSITY= .00003716 m2/s 


16 


SMOOTH TEMPERATURE ARRAY IN DEGREES Sail s po 
Eo 18.: 18.8 


8.8 8 M Goo 15.9 
18.6 1879 SS Lowe 19.0 
Doro 121 О 1022518 18.8 
15.7 12.0 ob Шао 18.8 
Lome 15.9 24.8 cr Dp 
18.8 18.9 vom ШЭ 18.9 
18.8 Bo ro 2083 MS. 2 18.8 
15.9 NS 7 PORS О 1828 
18.7 18.8 19.6 BO 2 18 8 

THE HEATED CUBE IS IN COLUMN 3 AND ROW 5 

БАБ ЛЕТКІС РКЕ55ОКЕ 29.291 INCHES OF Hg 

Pavem-SlATIC TUBE DELIA .02200 INCHES WATER 

Vols. 3.8250 AMPS 1.4900 

CHANNEL HEIGHT RATIO 2.3 

THE INPUT TEMPERATURE ARRAY IN DEGREES F 

66.5 66.5 66.4 66.8 GORT 

= 66.4 56-2 66.3 67.4 

Q7. 0 o 67.0 BO. БО 

66.6 66.7 Бо 71.2 О 

71.0 70.8 15 22 70.3 S 

70.4 70.4 TOR. Som 51576 

66.2 66.4 68.5 EN oe 

OGS 66.4 DS Ev 66.8 

Do 66.7 67-8 67.4 66.9 

EXPSBRATED TEMPERATURES IN DEGREES F 

64. 64.7 64.7 50 D 

64.6 64.8 64.6 64.7 2572 

64.9 6572 6570 Eo 64.9 

64.7 64.9 66.4 ОБ А 65.0 

65.0 65/40 БӘЙ! Б 64.9 БЕНО 

64.7 64.8 BS Set 64.8 

64.8 64.8 Өлке) biome 64.9 

64.9 64.8 2529 Bidens 64.9 

64.9 65.0 65.9 bons 64.9 

AMBIENT TEMPERATURE CALIBRATED IN FAHR. 

64.802 64.911 64.803 

THETA1= 1.0000000 

ТНЕТА2- VAS 

ТНЕТАЗ= ЗОО 

ТНЕТА4= .2342279 

H- 117.524 W/m2c ReH= 2394.1960000 

NUSSELT#= 85.763 

BREESTREAMSVELOCITY =. 3.038 mjs= 9.965 ft/s 

in= 5.699 Watts Qloss- .190 Watts CONDUCTIVITY- ‚040 W/mC 

AMB- 18.244 C VISCOSITY- .00003706 m2/s 

SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
Lo Ота 182 19.3 1823 
Toni 182 JS 1 Ponz 18.4 
E53 18.4 Done 18.4 13.3 
182 1273 lor 18.4 18.4 
18.4 15.5 55.3 195. 3 18.4 
1522 15.2 20086 18.4 18.2 
T1522 152 19575 132.5 18.3 
18.3 1852 159 15.5 18:3 
[ass 1553 1865 18.6 Ion 


IHE HEATED CUBE IS IN COLUMN 3 AND ROW 6 
BAROMETRIC PRESSURE СНО INCHES gOr 5 
РБ ӘТЕТІС TUBE SDEETA .02200 INCHES WATER 
VOLTS 3.4000 AMPS 2.2000 


ШІ 


CHANNEL HEIGHT RATIO 2.3 
THE INPUT TEMPERATURE ARRAY s DEGREES E 


7155 7125 ШІ? 2 5/7; TET 

71 71.4 mie o TRD? 12:2 

7122 72.2 r9 оо ТІЛЕСЕ 

71 ТІЛЕ 71.5 76.0 Tone 

7525 05-6 77.0 o ӘСЕ 

75:58 75.4 164.5 о ees 

712 71.4 78.3 pus 1155 

7155 71.4 74.6 m 5 Үл! 

ЕЕ 71.7 ТКИ 71.9 71.9 

CALIBRATED TEMPERATURES IN DEGREES F 

69.8 69.8 69.7 TOSS 70.0 

69.6 ТОО 69.6 69.9 TORO 

69.6 TOSI 69.8 70.0 69.5 

69.5 69.8 69.5 69.9 69.7 

69.7 69.6 CIL 69.6 69.8 

69.3 559,8 5928 69.7 p 

69.5 69.7 756 6 69.8 69.6 

69.6 69.6 ШАСЫ 69,4 69.5 

69.4 69.4 Dus 69.6 69.6 

AMBIENT TEMPERATURE CALIBRATED IN FAHR. 

70.110 70.098 707112 

ТНЕТА1= 1.0000000 

THETA2= . 3624850 

THETA3= .1869672 

Н= 116.356 W/m2C Кен= 2331.6970000 

NUSSELT#= 84.436 

FREESTREAM VELOCITY = 2.984 m/s= 9.789 ft/s 

Qin- 7.480 Watts Qloss- .252 Watts CONDUCTIVITY- .040 W/mC 

TAMB- 21.172 C VISCOSITY= .00003738 m2/s 

SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
2170 2170 20. У, 21588 
20; 215.1 20 210 211 
2099 21 2 2120 21.1 20.8 
20.8 2150 20 zc 21230 
21.0 20.9 212: 20.9 21.0 
20.7 2150 250) 20.9 20.9 
20 5 20.9 24.8 21.0 20.9 
20.9 20.9 2285 20.8 20.8 
2078 20.8 ЕЗ 20.9 20.9 


THE HEATED CUBE IS IN COLUMN 3 AND ROW 1 
BAROMETRIC PRESSURE 30.65 SEDNCHESMODEM 
PITOT-STATIC TUBE DELTA .04900 INCHES WATER 
VOLTS 4.2400 AMPS 1.8700 

CHANNEL HEIGHT RATIO 2.3 


THE INPUT TEMPERATURE ARRAY IN DEGREES F 
TUNE Т Т осе 72 0 71.8 
7 БЕ ТЛ "bd Tiga паге 
peu 72.5 e T20 71.8 
Са ТЭ 74.2 ШЕРГЕ fms 
76.1 759 T TS 75.9 ШЕРІ 
227 ШӨЛДІ 77.4 7156 ПАЈЕ 
71.4 Ilzo ОКО T INST 71.4 
JUS d$ b позе TAE ІШЕР 
ae у, 21:9 Taz T20 EDU 
CALIBRATED TEMPERATURES IN DEGREES Е 

70.2 7072 139599 TORS 7073 
TORO us Tomo UO ОО 
БЗ 702 ТЭА 7079 em 


75 


O97 p 222 ао 62.7 
СОО 62,9 20 67.5 69.9 
6957 LOFI КТ 70.0 69.8 
5927 69:9 p TORO o 
pU DIS Us 69.12 ӘЗІЗ? 
ES 63.6 pora 697 БУ 
AMBIENT TEMPERATURE CALIBRATED IN FAHR. 
ДОМУ Оке 702288 70.218 

ІНЕТА1- 1.0000000 

ТНЕТА2= .5585524 

ТНЕТАЗ- 255531] 

THETA4= ‚3264903 

ТНЕТА5= 22551589 

THETA6= S T3892 

ТНЕТА?- 19937 

ТНЕТАВ= .1034926 


Кен=  3479.4350000 
4.454 m/s- 14.612 ft/s 


H- 170.219 W/m2C 
NUSSELT#=123 .501 
FREESTREAM VELOCITY = 


in- 7.929 Watts Qloss- .183 Watts CONDUCTIVITY- .040 W/mC 

= 21.265 С VISCOS TIY 09903739 m2/s 

SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
l. 21592 57.4 21.4 2153 
ZI 2I S 24. 15:21 ДЫ: 
21.0 2152 22.9 2198] 209 
ZUM 252 22775 Zl 29 
2] ZI 22.2 21 DV 
2100 21:2 22.1 ELI 2140 
2079 2.0 200.8 ІІД 20.9 
201 21.0 215 7 21.0 21508 
2I 2059 216 20.9 2199 


EHIENHEATED CUBE IS IN COLUMN 3 AND ROW 2 
BAROMETRIC PRESSURE 30.024 INCHES OF H 
PITOT-STATIC TUBE DELTA .04900 INCHES WATER 
VOLTS 4.1500 AMPS 1.9000 

CHANNEL HEIGHT RATIO 2.3 


ieee UL TEMPERATURE ARRAY IN DEGREES F 
20. 9 1025 72.4 mo 10:8 
19.9 70.7 1350625 70.4 p 
71.4 23 oo /1.1 poc 
uL .o TORS 74.5 uos T 74.9 
25.1 hoa (as 74.8 74.6 
74.8 74.6 (one (ols 70.5 
055 707 ТАЕ por 70.4 
nos 70.6 Teas LL ДƏ 
DES TE қы, 3 TIT TORI 
(РАЈЕ А ГАР ТӘПРЕКЕКІШПКЕЗ IN DEGREES F 
OZ 6972 70.8 69.4 O9. 
69.4 69.4 Јер 8 69.1 569. 2 
69.4 69.4 UOS 69.4 52.0 
69:5 69.3 258 eu. OS. I 
69.4 69.3 72429 ВАА 59.1 
5975 Sic И: 5 DURS 56.1 
SE. EO 70.9 69 38 БЕЛ 
69.3 БӘ 2 TOSS 512153 691 
SUE 69.4 70.4 693 SUE 
AMBIENT TEMPERATURE CALIBRATED IN FAHR. 
69.208 65 2292 69.31656 
ТНЕТА1= 1.0000000 
ТНЕТА2- .5080414 
ТНЕТАЗ- .3964238 


[9 


ТНЕТА4 = 
ТНЕТА5= 
THETA6- 
ТНЕТА7= 


2205491 
‚2996857 
.2155451 
TOUS 


3518.4090000 
4.496 m/s= 14.752 ft/s 


H= 165.408 W/m2C ReH= 
NUSSELT#=120.138 


PREESTREAM VELOCITY = 


in- 7.885 Watts Qloss- .187 Watts CONDUCTIVITY= 

АМВ= 20.707 С VISCOSITY- .00003733 m2/s 

SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
20. ? 20.6 215 20.8 
Ze 2@ 8 Sa 20.6 
20.8 20:8 24.5 20.8 
2077 2067 22. 29:7 
2005 207 Zac 20-7 
20.7 2057 21. 20 7 
2007] 20.7 21.8 20 
207 207 21,5 2087 
207 208 215 207] 


THE HEATED CUBE IS IN COLUMN 3 AND ROW 3 
BAROMETRIC PRESSURE 30.024 INCHES ORF—H 
PITOT-STATIC IUBBMBELTA .04900PTNCHESSWATE R 


VOCIS 3.6500 AMPS 1.8700 

CHANNEL HEIGHT RATIO 2.3 

IHE INPUT TEMPERATURE ARRAY IN DEGREES F 

TEES 11655 71.4 1126 TEILS 

7125 TISS 222 EZ naire 

7222 Uae з] б, D» s 

ТЕЕ СИКО ТОСО TOI Toal 

oe T376 18.4 TORO 755 

T5 NS ub о 71.4 ib 

7.22 ШЕ 25 124] 1546 T 

71778 = 222 715 71.7 

TIS СЕСЕ WZ ae 7123 UMS 

CALIBRATED TEMPERATURES IN DEGBEESME 

6929 5227 59.5 Gece 70.0 

TO 70: ШЕТІ 699 LOR? 

702 70.4 EDS TOS DITI 

70.1 70.1 МО E 59.9 

TOT КОЕ uc 70:0 70.0 

ze Vr d bees, ПЕ 075)! 

PM [О] [c TOTZ 7030 

TOn l 70.1 71:58 TOLO Eg d 

70.1 DA 70:9 OM ТОО 

AMBIENT TEMPERATURE CALIBRATED IN FAHR. 
TONTTO oa TOS LIS 

ТНЕТА1= 1.0000000 

ТНЕТА2= ad c 1] 

THETA3- 3200522 

ТНЕТА4= 2 2095» 

ТНЕТА5- .2092143 

THETA6- .1465864 


Н- 158.356 W/m2C 
NUSSELT#=114.910 
FREESTREAM VELOCITY = 


ReH- 3516.3030000 
3 4.500 m/s= 14.764 ft/s 
Qin- 6.826 Watts 01055- 169 Wages CONDUCTIVITY- 
ТАМВ= 21.190 С VISCOSITY= .00003738 m2/s 
SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
Zl 21.0 21 


2481 
ZI 22 21 7 21. 


0 


50 


.040 W/mC 


N 
O 
GY OY OY OY OF OY м) м 


.040 W/mC 


2152 ез 54.6 22 2195 
21 2 2682 24.2 21.2 с 
2125 21А СЕ С. 2 
22 2172 222 2 2112 
22 ZI 41558 О? с 
zu Zee 2195 ШТІ с n 
222 Zi 216 21.2 21 31 


IHE HEATED CUBE IS IN COLUMN 3 AND ROW 4 
BAROMETRIC PRESSURE 30.024 INCHES OF H 
PITOT-STATIC TUBE DELTA .04900 INCHES WATER 
VOLTS 3.8600 АМР5 1,8700 

CHANNEL HEIGHT RATIO 2.3 


GRE INPUT TEMPERATURE ARRAY IN DEGREES F 

О QI 71.4 71.7 "uo 

Er .5 p ССА 1.2 Uc 

ШІ ,1 Tibe, 3 s ПА UM 

Dr. lees 1 4.9 76.0 TIRO 

9.2 uo 81.6 75.1 775772 

о го pos 72720, 71.4 7155 

71.4 71.6 793.1 1178 71.4 

ПАО i5 ПОК. ПЕ 4720 

pr 1:29 ШЕ) / 1.3 pes 

CALIBRATED TEMPERATURES IN DEGREES F 

ПОЕ О pos) 6978 ПОТ 70.0 

70.0 740752 9,3 oou 70.2 

69.1 69.4 71.4 TOTS 69.9 

9.1 70 2 13325 а 70.0 

70.4 Do TOnZ TOSI TO 

219248) TOT pz. 7 uz o 

0.2 oZ pe И ШО. 1 ШЕ 

ШЕТІ OL 71.6 70.0 TO 20 

E. 2 EO 3 Dp. 1 70% 70.0 

AMBIENT TEMPERATURE CALIBRATED IN FAHR. 

100.210 70.19 5.115 

ТНЕТА1= 1.0000000 

ТНЕТА2= .4205808 

ТНЕТАЗ= .2582320 

THETA4= 25 2055 

ТНЕТА5= .1584733 

Н- 159,064 W/m2C ReH- 3516.2230000 

NUSSELT#=115.420 

FREESTREAM VELOCITY = 4.500 m/s- 14.764 ft/s 

Qin- 7.218 Watts Qloss- .178 Watts CONDUCTIVITY- .040 W/mC 

ТАМВ= 21.209 C VISCOSITY= .0М003738 "2/5 

SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
21.1 2 ID ZZ 211 
21.1 АА ЕІ DIO ZI 
2066 Zoe 21.9 EL.3 Zee) 
21 2 ТЕА 56.4 21.2 211 
21.4 2102 24.5 1.2 212 
21.1 741272 22.5 21.2 212 
Zl. 21А 22 1 21.2 ZI 
а 212 Ca) 1.1 Zi 
21.2 ZI 2ш; E .2 ZUM 


TE HEATED CUBE IS IN COLUMN 3 AND ROW 5 
BAROMETRIC PRESSURE 30.024 ІМСНЕ5 ОЕН 
PITOT-STATIC TUBE DELTA .04900 INCHES WATER 
МӘЛЕ” 3.8510 EMPSE 1.8700 

CHANNEL HEIGHT RATIO 2.3 


51 


THE INPUT TEMPERATURE ARRAY II Do hor p. 
7157 т alee 71S ET 
7 1265 pep 71.4 TONS TES 
T 25 "2:3 face Tex ТАӘ 
TIS uS (325 pou n- 
76.4 76.0 lm 15.7? TUIS 
То boy 50,8 TEES 72595 
pn (16 go У о TS 
715 uo 73.4 TRIS TEG 
7 20 mov 7395 Жоғар / 2.0 
CALIBRATED TEMPERATURES IN 'DECFE P ШЕ 
TOS] ТӘТТІ 14850 пола TOTZ 
TONI TISS E ТО TOTS 
70 5 70.4 10.2 70.4 70.0 
70-2 ТОЗ о 70.4 F 
TOR nos Ec ZOSI TOTS 
ОВА OSs 9,25 Om. (022 
70.4 ТОЛЕ [| 25 ТОЗА 70.35 
70758 ШО и pm ТОК OT 
7029 70.4 71.4 OR 702 
AMBIENT TEMPERATURE CALIBRATED IN FAHR. 
7058310 704220 70.918 
ТНЕТА]= 1.0000000 
ТНЕТА2- .4241963 
ТНЕТАЗ= СОКЕ 
ТНЕТА4= 22 ВЕ 155 
H= 158.465 W/m2C ReH- 3515.9000000 


NUSSELT#=114.969 
FREESTREAM VELOCITY = 4.501 m/s= 14.766 ft/s 


біп: 7.201 Watts (010555 .179 Watts CONDUCTIVITY=  .040 W/mc 

TAMB= 21.283 C VISCOSITY= .00003739 m2/s 

SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
21.2 ОШ 21 al 21.2 21.2 
2.100 21.3 21 2 ДІГІ 2i. 8 
ЦИ Zi 2 1087 21083 21 i 
21595 21.3 20] 21.3 21.2 
21.5 21.3 56.5 212 2E 
ре? 21.3 24.2 21.3 0.2 
218 2 122 22.5 2 2 21.3 
2115 21.2 221 212% 21.2 
ОИЕ Е 21.9 22 21 


THE HEATED CUBE IS IN.CODUMNGSTANDUBRONEE 
BAROMETRIC PRESSURE 30.024 INCHES OF H 
PITOT-STATIC TUBE DELTA .04900 INCHES WATER 
VOLTS 327 500 AMPS 252000 

CHANNEL HEIGHT RATIO 2.3 


THE INPUT TEMPERATURE ARRAY IN BESREESCE 

FU Т ТБ CES T UEM 
71.6 Ho eS TOES Т 22 
із 2 ue ШІ, 9 k 7EB 
7159 {л у, 1.7 TE Tm S 
ТӨТЕ 7549 9.9 Cone oa 
TOS 5.6 149.6 71.4 T5 
71.4 6 Шо. 1 7105 71.4 
Т ue 74.0 TIE norum 
7422 ue 73.4 Tags TE? 
CALIBRATED TEMPERATURES IN DE FERDE 

TOS 70.0 69 gr 79.1 
TORI 0-3 70720) TOTO / 902 2 
69 TOnZ o TONS o 
TONS ИШ, ОЕ 70.4 TORO 


70.6 TOTZ 71.4 7021 10.2 

По 70.2 pao КОЗА О 

102 (or 74.7 70.1 871 

E TONT a ОО ПОИ 

ОХА TOT D 10: 70.1 

AMBIENT TEMPERATURE CALIBRATED IN FAHR. 
707310 E 9,219 

ТНЕТА1= 1.0000000 

THETA2= .4926057 

ТНЕТАЗ= .2811364 

Не 157.971 W/m2C ReH-  3515.9800000 


NUSSELT#=114.615 
FREESTREAM VELOCITY = 4.501 m/s= 14.766 ft/s 


in- 8.475 Watts Qloss- .211 Watts CONDUCTIVITY= .040 W/mC 

OBS 21.265 C VISCOSITY= .00003739 m2/s 

SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
2l 1 21.1 211710. 21172 с 
212 23 2l. 21.1 2T 
zi / 2182 21l 20.3 21-20 
2 21 2 21.1 Zu. 211 
21.5 21 А 21112 21212 
2119.2 212 62.9 2102 21622 
Ze 21.2 237 СШ? 2 
Z2 262 22 85 2! .1 2102 
2172 Zi Е 2220 21.2 2] 


IHE HEATED CUBE IS IN COLUMN 3 AND ROW 1 
BAROMETRIC PRESSURE 30.024 INCHES OF На 
OTE STATIC TUBE DELTA .00550 INCHES WATER 
VOLTS 3.4650 AMPS О0О 

CHANNEL HEIGHT RATIO 4.6 


IHE INPUT TEMPERATURE ARRAY IN DEGREES F 
o TSS 1 5.7 120 ШТ 
i ss ZU e Т 15 ПА 
ыза 1252 22012 72.5 Ж. 6 
71.4 EN A 7.0 nr 
5.9 152.9 80.4 76.4 КОЕТ 
75.4 T537 ат 2.3 71.6 
ШІ 2 71:8 74.5 1,6 71.4 
EG ud 1258 72.8 8 
и ОСО 74.2 LO 7220, 
CALIBRATED TEMPERATURES IN DEGREES F 
O 9 69.9 194.5 70.4 10.2 
2249 Ons 5.0 ДОК ГАШ 2 
69.8 SS 78.4 ШЕ ЕТ 
29.7 mou 73-9 uz ШЕШ 
2.2 ПЕВА nom One 70.2 
69:9 quere: 13.8 "ol 02 
noc 70.4 ГОТ 10.2 T 
ПОТ 70.3 is T2 70.0 
70.0 70.4 Г З Tlak ПОА 
AMBIENT TEMPERATURE CALIBRATED IN FAHR. 

Т ОЗО 70.400 70. 15 
ТНЕТА1= 1.0000000 
ТНЕТА2= . 5507535 
IHETA3- .3807500 
ТНЕТА4 = Шо JOO 
ТНЕТА5= 22553 
ТНЕТА6- -1209971 
THETA7= .0648929 
ТНЕТАВ= 15075 17S 
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Н- 70.098 W/m2C Кен- 235529510000 
NUSSELT#=101.714 
FREESTREAM VELOCITY = 1.508 m/s= 4.947 ft/s 
іп= 6.237 Watts Qloss= .348 Watts CONDUCTIVITY- .040 W/mC 
AMB- 21.283 C VISCOSITY- 100005373989" 's 
SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
212 ¿10 SS 21.4 218. 2 
2110 ¿173 29.4 2182 21 2 
21-0 21773 2588 21.6 20.9 
210 21 2 24.4 2188 21802 
21882 21682 239 20155 2772 
2151 Zi 3 Zone 2157 21:2 
2121 208 22.8 2172 211 
2422 2159 ¿21.8 218 Zl. 
2171 2155 22.4 eI 2122 
THE HEATED CUBE IS IN COLUMN 3 AND ROW 2 
BAROMETRIC PRESSURE 29.990 NISL ES Gu на 
PITOT-STATIC TUBE DELTA .00550 0 NCHES WOES 
VOLTS. 3.0540 AMPS 1.4100 
CHANNEL HEIGHT RATIO 4.6 
IHE INPUT TEMPERATURE ARRAY IN DEGREES F 
64.6 64.4 ov. 3 64.9 64.7 
64.4 64.6 147.5 64.2 65.1 
6 570 65.2 с. 55. 0 64.7 
64.6 64.8 9222 692 68.8 
69 0 69.0 ТӨЛЕ 68.7 68.6 
08:5 68.6 70.9 64.5- 64.4 
64.5 64.7 66.4 64.6 64.3 
64.6 64.7 66.3 64.8 64.6 
64.8 o5] 6673 бәр) 64.7 
CALIBRATED TEMPERATURES IN DEGREES F 
62" 2726 65.6 os 63.0 
62.7 2.0 146.6 62.6 52,9 
6279 5551 p. 7 63.0 Бе 
AT) 637.0 ӨШ 23 65.1 52.8 
63.0 25и: 66.2 52.95 52.8 
625 2550 65.2 o2. 52.6 
Баш o9 64.9 63.0 52.7 
63.0 93.1 64.4 63.0 52.7 
63.0 8552 64.4 ӨЗІ 62.7 
AMBIENT TEMPERATURE CALIBRATED IN FAHR. 
62 799 62:55 7 E2. T326 
ТНЕТА1- 1.0000000 
ТНЕТА2 = .5054042 
THETA3- . 370966 
THETA4= 2650790 
ТНЕТА5- .2324113 
ТНЕТА6- «1702095 
ТНЕТА7= · 1 #5256 
Н= 71.774 W/m2C ReH= 2369.1330000 
NUSSELT#=104.975 
FREESTREAM VELOCITY = 1.498 m/s= 4.915 ft/s 
Оіп= 4.306 Watts Qloss= .235 Watts CONDUCTIVITY- .040 W/mC 
ТАМВ= 17.147 С VISCOSITY- .00003694 m2/s 
SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
ШІ! 17 0 18.7 E У 1722 
1727! 1522 63.7 ла l 72 
1722 1293 22: 1 17.2 1789 
17.1 17.2 15145 ЕЗ 17 31 
17 175 19.0 ШТІ 172 
17 1 1722 13.5 me 1779 


D 105 а 17.2 177520 
17 2 П 36 ШЭ esc Ш 
Lee 17.4 Ше) Т5 17.0 


IHE HEATED CUBE IS IN COLUMN 3 AND ROW 3 
ESBOHETRIC PRESSURE DO.OgJSNENIGHESSSF Hg 
FPITOT-STATIC TUBE DELTA .00550 INCHES WATER 
VOLTS 2.9440 AMPS 1.4000 

CHANNEL HEIGHT RATIO 4.6 


АЕ INPUT АН СЕ ARRAY an DECOR F 


65.4 65.4 ares 65.93 515 
05.2 ES Sse. Босо c 5.9 
5. 7 653:9 146.6 65.9 ЗЕ 2 
65.4 6375 5,7 E 69.7 
69-8 ЕЗ 7 We... 69.6 69.4 
Без 69.4 722 PA 2,5) 274 
05.1 SSMUS 52.2 65.4 ЕСА 
65.4 SIS Бае 6575 6505 
65.6 65.0 68.0 o OSO 
ӘРЕШЕКАТЕТ) TIEMPERATURES IN DEGREES F 

ШЕ 63-6 63.7 63:8 зб 
63.4 62.8 67.0 63.0 cio. | 
O D 145.1 er 7 E 
63.4 55.6 Uu 65.9 Sur 
63.6 СЕКИ TORT 63.8 52-6 
69.5 6348 68.4 ЕЕ 5525 
52,2 65.0 66.8 63.6 63.6 
r 5.6 639 66.4 E 63.6 
63:6 630 66.0 on 63.6 
AMBIENT TEMPERATURE CALIBRATED IN FAHR. 

© 700 63.602 ee 700 

ТНЕТА1- 1.0000000 
ТНЕТА2= . 3267267 
ТНЕТАЗ= 556099 
ТНЕТА4= 22552822 
ТНЕТА5= .2078025 
ТНЕТА6- .1766453 
H- 70.623 W/m2C ReH- 2367.8130000 


NUSSELT#=103.203 
FREESTREAM VELOCITY = 1.499 m/s= 4.918 ft/s 


in- 4.122 Watts Qloss= .229 Watts CONDUCTIVITY= .040 W/mC 

АМВ= 17.593 С VISCOSITY- .00003699 m2/s 

SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
E 17.5 17.6 P 1775 
1745 Lae 19. 5 о Ш.Е 
15525 17235 ONIS 196 WES 
17.4 06 25: 17.7 17.6 
176 T 21055 ї7.7 17.6 
1.5 197557 2005 17.6 ДО 
1-7; 9 17.7 19 07.5 17.5 
Т6 1727 1911 ШАСЫ 1g 
Do 1752 150 1757 rS 


IHE HEATED CUBE IS IN COLUMN 3 AND ROW 4 
BAROMETRIC PRESSURE DONESSSSEUNCHESSOR На 
PITOT-STATIC TUBE DELTA .00550 INCHES WATER 
ЛОМЕ 2. 7590 АМР5 1.4200 

CHANNEL HEIGHT RATIO 4.6 

IHE INPUT TEMPERATURE ARRAY IN DEGREES F 
673 ск eus on 5 67.3 
Єк? 67-1 OM ovs 60870 
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ӨЗ Gs 1 ue) ӨЛЕ БТС 

5 ie 67.4 144.4 7273 ТАҚТЫ 

1166 DI 82.0 71.5 71.4 

VEI URS TB Sino Б 

67.0 ЕЭ TO eure 67. 2 

67.5 E Бэ 67. 67.6 

ой з; S70 69.4 659 Б 

CALIBRATED TEMPERATURES IN DEGREES 2 

65.8 Suo 55.8 6620 ӘЗІЗ 

65a 5.0 DONI 6545 Ss 

SSG 66.0 Bia. 9 653 65 7 

OT Sb 142.8 бо Ө DEO 

6 5*5 66.0 "9.3 e 821,0 

Gone 65.8 mu. 3 BS У 65.6 

65.4 65.5 Bo 65 3 6976 

G 5B Sono Seo SS) 55.6 

65.5 65.6 Gi ia ЕИ E 

AMBIENT TEMPERATURE CALIBRATED IN FAHR. 
22 8105 66.016 66.006 

ТНЕТА1= 1.0000000 

ТНЕТА2= „4150 201 

ТНЕТАЗ= MIS 

ІНЕТА4- .1494618 

ТНЕТА5- 212525225 

Н- 71.146 W/m2C ReH= 2377.0710000 


NUSSELT#=103.708 
FREESTREAM VELOCITY = 1.511 m/s= 4.957 ft/s 


Qin- 3.918 Watts Qloss- · 216 Watts CONDUCTIVITY- .040 W/mC 

ТАМВ= 18.894 C VISCOSITY= 9090035713 m2/s 

SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
Isis 15 5 eS БЕЗ 18.8 
РӨ Lo DS И 15.5 1876 
Poe 16.9 2075 IO ТЕРІ 
15 7 Don 6126 IS ПЯ 
189 ems 24.6 Е 8 1885 
15.7 1828 Zi 15.9 18 
155 19.6 ¿O 10.5 18 
16 loo 1 o 7 ЕЭ 1277 
еа 18.7 19.6 15.9 таси 


THE HEATED CUBE IS IN COLUMN 3 AND ROW 5 
BAROMETRIC PRESSURE 29.996 TNCHE WOOF H 
PITOT-STATIC TUBE DELTA .00550 Tí sim Su sah 
VOCIS 222597510 AMPS 1.4100 

CHANNEL HEIGHT RATIO 4.6 


THE INPUT TEMPERATURE ARRAY IN DEGREES F 

2252 SS SENS 66.0 2526 
o5 6927 ED 65.4 66.5 
6673 66.6 06.5 БЕК 66.1 
65.3 66.0 ТО, 6 70.4 О 2 
70 ӘРІ 146.7 69 7050 
69x8 / 0.0 85.7 65 Баи 
бз б 66.0 ТО EM 65.7 
6509 66.1 LaO Бене 66.0 
OOS 66.4 TORY ББА Bone 
CALIBRATED TEMPERATURES SMNISDE CRE E EEN 

64. 64. ee 64. 64.2 
GE 64.1 e Seno 64.3 
64.2 64.5 64.5 64.3 64.1 
64.0 64.2 65.8 64.4 64.2 
64.3 64.3 142.1 64.0 64.2 
64.1 64.4 rZ 64.1 9 


64.2 64.4 1,5 64.3 64.1 

64.3 64.5 ees m 64.1 64.1 

64.3 64.7 oS 64.3 64.2 

AMBIENT TEMPERATURE CALIBRATED IN FAHR. 

64.201 64.306 64.202 

ТНЕТА1- 1.0000000 

ТНЕТА2- .4568875 

ТНЕТАЗ- „0501295 

IHETA4- .2437028 

Не 72.680 W/m2C ReH- 2366.8800000 

NUSSELT#=106 .144 

FREESTREAM VELOCITY = 1.500 m/s= 4.921 ft/s 

Qin= 4.054 Watts Qloss- .219 Watts CONDUCTIVITY- .040 W/mC 

ТАМВ= 17.909 C VISCOSITY- .00003702 m2/s 

SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
8 DS 1 7 7-9 17; 
L 7.7 > 7 27 1 ТАҢЫ, D 
i9 15.0 15 D IE. 9 1755 
lE в. П 20.4 18.0 ІШ 25 
16:0 179 oll INS T7 
Lie 18.0 255 17:8 17 
Ie 13.0 22:30 7.9 IgE 
13,0 13.0 206 E.G 17.8 
Де, ока 20g 7.9 19 

ШИЕФПЕАТЕ) СОБЕ І5 ІМ COLUMN 3 AND КОН 6 

Peer RIC PRESSURE 2 ОЭБ ШЕНЕ ЗКОЕЕ НО 

ПИО ТАТТС ТОВЕ DELTA .00550 INCHES WATER 

ШІЕШ-5 2.0930 AMPS 1.4100 

CHANNEL HEIGHT RATIO 4.6 

IHE INPUT TEMPERATURE ARRAY IN DEGREES F 

66.0 Sion on 56. 2 66.0 

65.9 66.0 550 50.7 66.7 

66.6 66.9 66.4 66.5 G6. 3 

95.2 66.3 66.1 dO 70.4 

705.5 mS 72.4 ТОИ: nO 

1020 go 1 12042 65.8 66.0 

555 Se aL T2770 66.0 65.9 

СОТ 66.1 саз ЕРІ EOS 

6683 215 5 68.4 обука 66.4 

CALIBRATED TEMPERATURES IN DEGREES F 

64.2 64.2 64.1 64.2 64.1 

64.1 64.3 64.1 64.3 64.5 

64.4 64.6 64.3 64.4 64.3 

64.2 64.4 64.3 64.6 64.4 

64.4 64.4 OO О 64.3 64.4 

64.2 64.5 2209 64.3 64.3 

64.2 64.4 o 3 64.2 64.3 

64.3 64.5 67.4 64.3 64.4 

64.3 64.6 66.4 64.3 64.4 

AMBIENT TEMPERATURE CALIBRATED IN FAHR. 

64.401 64.408 64.402 

ТНЕТА1- 1.0000000 

ТНЕТА2- .5132454 

ТНЕТАЗ- .3409394 

H= 71.158 W/m2C ReH=  2366.6050000 

NUSSELT#=103.903 

FREESTREAM VELOCITY = 1.500 m/s= 4.922 ft/s 

Qin- 2.951 Watts Qloss- .163 Watts CONDUCTIVITY- .040 W/mC 
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ТАМВ= 18,002 С VISCOSITY- С. 00006705002 5 
SMOOTH TEMPERATURE ARRAY ЛОРЕН SEL GRADE 
1/. ШЕЛІ» L: 


n. m 7 IL e ЛБ 
17.2 ewe 17:48 18.0 Tome 
1699 roni 1799 15.0 175 
1739 15.0 1970 Е 18.0 
1950 18.0 а 1 7.9 1825 
о 1556 502 о 1799 
ШАР =, LORO 21 S Do 1299 
eae ere 193 ЛӨ rono 
1749 а 198 ТЭ Teme 

THE HEATED CUBE IS IN" CODUMN S TAND pP Y! 

BAROMETRIC PRESSURE 29.666 INCHES Grae 

PITOT“-STATIC TUBE DELTA .O02206 INCHES DRE 

VOLIS | 326270 AMPS 1.959099 

CHANNEL HEIGHT RATIO 4.6 

THE INPUT TEMPERATURE AKNAY IN DEGREES 

66.6 6610 149.1 ӨЛІ CORB 

06:5 бб] МА „8 66.4 ӘЛІ 9 

oy al Gy az Оо oZ GON? 

O58 Bom oo. 3 71.4 uo 

1125 70 <9 еВ, TOES MORS 

70 3E 75.5 ТІР 73 66.8 66.6 

Som S So си. У 6449 65.5 

66.7 o Ee. 0 ӘЛІ 9520 

ЕСК 67.0 So S as e 

CALIBRATED TEMPERATURES IN DEGREES er 

Occ 6570 147.9 He 6555 

650 Eo 2 55 64.8 65m] 

64.9 OS 68.4 OE 64.6 

64.8 6571 E. 3 65.5 ore 

64.9 65. 0 Э 65.1 64.9 

64.8 65.3 Se mi 655 64.9 

64.7 64.9 50.2 ESEZ 64.9 

64.9 65.0 66.0 65.2 64.8 

64.7 5576 66.0 65.2 5.0 

AMBIENT TEMPERATURE CALIBRATED IN FAHR. 

65.6035 65513 65.304 

ТНЕТА1- 1.0000000 

ТНЕТА2- ‚4903917 

ТНЕТАЗ= .3131048 

ТНЕТА4= .2768086 

IHETA5- 2102555 

THETA6= .1256749 

ТНЕТА7= ‚0940354 

THETA8= “ӘЗЕР 

H- 124.665 W/m2C ReH- 4755.9020000 


NUSSELT#=181.825 

FREESTREAM VELOCITY = 3.020 m/s- 9.908 ft/s 

Qin= Qloss= .232 Watts CONDUCTIVITY- .040 W/mC 
& 


ТАМВ- 18.59 VISCOSITY- .00003710 m2/s 

SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
18.4 18.4 64.4 15 7 1845 
1555 15.5 АТЫР, L822 18.4 
IONS 18.4 2092 18.4 13 8 
15 18.4 Due rors 18.4 
18.3 lems 195 18.4 lems 
15 2 1255 59,3 165 15 > 
15 pos 19.0 18.4 1025 
1523 зз Lg. 18.4 ТЭ 
SZ SMS IONS 18.4 TOSS 


THESHEATIEDOGCUBE IS IN COLUMN 3 AND ROW 2 
BAROMETRIC PRESSURE ОСБ INCHES OF Н 
JII P ST TIC НЕЕ БЕБТА 702200 INCHES WATER 


VOLTS 3.8430 AMPS 1.8900 

CHANNEL HEIGHT RATIO 4.6 

TIPS UL- TEMPERAPURE ARRAY IN DEGREES F 

cCOo. 7 66.7 68.4 C 7.1 $t 

66.4 Sion 150.4 66.4 ES 

GU 0 Б7%2 74.2 67.3 ШЕРІ 

66. 7 6678 10.5 71.6 70.9 

71.0 uS 73.4 ПТ 70.8 

TUR poc TED 67.0 06.6 

66.3 66.7 68.0 5 ara 66.5 

ЕБ. 7 66.6 ЕЗ 67.4 Gb 

Eo. 7 БСЭ баки Ou SX odi 

CALIBRATED TEMPERATURES IN DEGREES F 

ps o 65.1 EN S 5 p 65.4 

64.9 95.3 149.7 64.8 oo. 1 

64.8 65:1 Zee [DE 64.6 

64.9 esc) 68.6 DIES 64.9 

64.9 65-0 0.5 БЕ 64.9 

64.9 59-2 06.9 65.4 64.9 

64.7 64.9 66.3 65.4 64.9 

64.9 64.9 6529 65.5 64.9 

64.7 64.9 EC 65.4 24500; 

AMBIENT TEMPERATURE CALIBRATED IN FAHR 

ШЕ” 502 6573 M 65103 

ТНЕТА1= 1.0000000 

ТНЕТА2= .4805199 

THETA3- 3070 

ТНЕТА4= 225578309 

THETA5- .1574955 

THETA6= .100 766 

THETA7= .0990667 

H= 119.988 W/m2C ReH- 4756.6720000 

NUSSELT#=175.048 

FREESTREAM VELOCITY = 3.019 m/s= 9.906 ft/s 

Qin- 7.263 Watts Qloss- .238 Watts CONDUCTIVITY- .040 W/mC 

ТАМВ= 18.466 С VISCOSITY= .00003708 m2/s 

SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
18.4 18.4 19.4 Шы” / ene 
DES 825 65.4 Шер 2 18.4 
ome 18.4 Don S 1555 rene 
S 18.4 ZONES 15.6 LOS 
1823 15.5 139 5.5 15: 
Do 18.4 19.4 5.6 15. 
18.2 зз TL 9. 5 156. 
1655 ers Don 5.6 ree 
19:72 MS 155 5.5 IE 


IHE HEATED CUBE IS IN COLUMN 3 AND ROW 3 


EASBSHUEDRIC PRESSURE 


DEEMNNLSTATIC TUBE DELTA .02200 


29.884 INCHES OF H 


INCHES WATER 


WORTEN 3,5720 AMPS 1.8000 

CHANNEL HEIGHT RATIO 4.6 

IHE INPUT TEMPERATURE ARRAY IN DEGREES F 
65.4 65.4 65.4 65.6 65.6 
5.3 65.4 MENS ЕЙБ 20 66.2 
65.9 66.0 147,8 66.0 ВО 
OON 65.6 74.8 70.4 699 


TR СЭ СЕ 69 Qa / 

og 69.4 Da 65 5 OS 

Gor 65.5 Ste 6573 БЕЗ 

CINES 65.4 67.4 5522 657 

бЭ 65.8 67.4 GO sz DOR 

CALIBRATED TEMPERATURES IN DEGREES Е 

63. 03. БЕ EL 63.9 

O30 Өз 66.0 63a 64.0 

63 7 53/49 146.3 64.0 63:8 

65 e na 64.4 23, 9 

64.1 Sd 5855 64.0 64.0 

GS 93:8 6656 64.1 ce. 9 

Баб 63:8 бб 64.1 een! 

63. 7 ° 5 7 65.1 64.0 65-8 

63555 c 65.2 64.3 63:9 

AMBIENT TEMPERATURE CALIBRATED IN FAHR. 
65- 600 63:103 63.600 

ТНЕТА1= 1.0000000 

ТНЕТА2- 227481556 

ТНЕТАЗ- .3243040 

ТНЕТА4 = .2154206 

ТНЕТА5= .1621243 

THETA6= .1717415 

H= 108.515 W/m2C ReH= 4744.5610000 


NUSSELT#=158.581 
FREESTREAM VELOCITY = 3.004 m/s= 9.855 ft/s 


Oin= 6.430 Watts Qloss- 223209 C96 CONDUCTIVITY- .040 W/mC 

ТАМВ= 17.575 С угсеосзішу- 000086599 2/5 

SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
17526 J 1729 ШІ 7 1725 
17 Т о 1022 ПБ 1772 
1715 17 7 Өзи 17.8 17 5 
17.6 116 221 15.0 ТАН 
17.8 15.4 2013 ES 1799 
17445 17.7 158 7572 IM lime 
1.72 17.7 Jo 7 Duo 17.5 
178 Ө 18.4 DS 1728 
s IL ots 1555 1 1770 


THE HEATED CUBE IS IN COLUMNS ANDIRON. 
BAROMETRIC PRESSURE 297606 "DNO ико БР 
РІТОТ-5ТАТІС ТОВЕ DELTA .02200 IN Uh o ШЕТЕН 
VOLTS A > 6360 Ar S 1. 6200 

CHANNEL HEIGHT RATIO 4.6 


THE INPUT TEMPERATURE ARRAY INSMPESBEESCPR 


БОВ 66. oo. 7 671 67.0 
66.6 50515 66.6 ONES б а 
67248 O. "o. 3 67.4 Ohal 
66 67.0 155.2 7 22 
ТЕ psu aL. 9 712! uu 
707 ee ШЕ). 2 67.0 00.8 
O55 Беко CS US OO 
66.93 66.8 69.0 67.4 og 
67.0 e 68 3 eU S 
CALIBRATED TEMPERATURES IN DEGREES F 

215722 Бэт 65.2 6970 en» 
Sal БЕЗ Bowe 64.9 G 3 
cur 65.4 68.2 65.4 55,0 
ESI 65 2 rocz 65.4 SL 
6522 Sa om 2 СЕ 25,2 
65. 0 65.4 ELT 65.4 ES] 
64.9 E 67.8 Bb. 5 БЕРІ 


6581 Sox О 65.5 EE 
6580 E ББТ 65.6 e 
AMBIENT TEMPERATURE CALIBRATED IN FAHR. 
E5302 об о 15 65.404 
ТНЕТА1- 1.0000000 
ТНЕТА2= . 3916121 
ТНЕТАЗ- . 2 846969 
ТНЕТА4- . ‚1464698 
ТНЕТА5= ‚1167443 
Н= 105.089 W/m2C ReH-  4755.9020000 


NUSSELT#=153.273 
FREESTREAM VELOCITY = 3.020 m/s= 9.908 ft/s 


in= 6.872 Watts Qloss= .256 Watts CONDUCTIVITY- .040 W/mC 

AMB- 18.596 C VISCOSITY= .00003710 m2/s 

SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
18.4 18.4 ДБ 255 9-7 [3.6 
18.4 18. 18.4 без 18.5 
18.4 Leas 20 1 15.5 Пере 
18.4 1935 69.3 18.6 18.5 
219.5 18.4 24.5 19.5 18.4 
15.5 js 205 ES 18.4 
15.3 18.4 1929 18.6 18.4 
18.4 18.4 1945 15.6 18.4 
ES. 3 18.4 1973 Шет 18.4 


ЖНЕ HEATED CUBE IS IN COLUMN 3 AND ROW 5 
BAROMETRIC PRESSURE 29.884 INCHES OF Hg 
BENIOT-STAIIC TUBE DELIA .02200 INCHES WATER 
wets 3.5980 БИРӘ” 120000 

CHANNEL HEIGHT RATIO 4.6 


IHE INPUT TEMPERATURE ARRAY IN DEGREES F 

65.5 C n 65.4 65.6 Sons 
65.4 65.4 2222 DD. 2 D 
o 9 65.0 65.9 66.0 2) 7 
6576 65.6 BORI "un. 2 99. 9 
EU 2 6978 155.7 БОБ S 
ЕРИ 69.4 TOR 65.4 БЕДЕ 
Боа СОК 6379 65 16 65.4 
ОЭ Э б 55 26.6 6553 55.6 
Бо 7 5528 68.2 II or 
CALDIBBATVED TEMPERATURES IN DEGREES F 

63.7 EST ОБТ Some 9358 
03.6 63:8 5.7 63.7 64.0 
Єз. / Gis d 63.8 64.0 6з] 
63.6 бо 06.9 64.2 E 
64.2 64.0 154.4 BOO 64.0 
SON 63.8 74.1 БСЭ o 
63.6 Бе 678 68.9 63.8 
65.7 63: 8 DOS 63 9 O39 
65.6 БЕС 66.0 64.2 6379 


AMBIENT TEMPERATURE CALIBRATED IN FAHR. 
63.700 63- 03 63-700 


ТНЕТА1= 71.0000000. 

THETA2- .4054705 

THETA3- 2530205 

ТНЕТА4= 2220174 

H= 99.676 W/m2C ReH= 4744.3410000 


NUSSELT#=145.654 

FREESTREAM VELOCITY = 3.004 m/s= 9.855 ft/s 
in= 6.476 Watts 01055- .255 Watts CONDUCTIVITY- .040 W/mC 
АМВ= 17.612 С VISCOSITY- .00003699 m2/s 
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SMOOTH | ONE oe IN DEGREES GENTIGRADE 
17. Tue 


? 7 17. Iu ll 
17726 1757 с 1776 17.8 
176 ШЕ 17.7 17.8 ПБ 
15 172 56 19.4 Э 17 
pc 17.5 656: 0 17.9 lime 
Les Tu 23.4 ШКЕ 7 1720 
aA 19 20.0 Im 7 1778 
1726 176 19231 m 177 
17.6 19596 lene ү, О ТАТ 
IHE HEATED CUBE IS IN СОЕБОММЕ 3 АМО. КАНЕ 
BAROMETRIC PRESSURE 29.666 INCHES OF HE 
PITOT-STATIC TUBE DELTA .02ZZ00 INCHES И ИН 
МОД 2. 110 PPS 22 1000 
CHANNEL HEIGHT RATIO 4.6 
IHE INPUT TEMPERATURE ARRAY IN DEGREES Е 
66.8 66.8 66.7 6651 ole acs 
66.6 66.7 Be). 5 66.4 67.4 
67 2 SS EU] ба 66.9 
66.9 66.9 66.9 71.4 ТШЕ 
71222 tL МАТЫ 7025 TOG 
70 7078 154.8 gene 66.7 
66.4 66.7 M3. 5 66.9 66.6 
66.8 66.7 68.8 67.1 ВО 
66.9 lel 6910 67.4 ӨТТ 
CALIBRATED TEMPERATURES ТМ ВЕСЕ ЮЕ 
65 сс? 65 2 5,4 БеЗ 
6531 65.2 ОБТ 64.8 212.22 
БЕВ Sore 65.0 C 2 64.8 
651 DSTI 64.9 без ББ 1 
6525 6o91 66.7 65:48 64.9 
6510 65.3 150.2 25146 65.0 
64.8 64.9 py. 8 85.1 65.0 
6520 65.0 6656 Ge. 2 БЕО 
64.9 55-1 66.8 ББЗ 65.0 
AMBIENT TEMPERATURE CALIBRATED IN FAHR. 
65502 Бои ЗИ 66.106 
IHETAl- 10000000 
ТНЕТА2= .1940702 
IHEIA3- ‚912994 
Н= 100.879 W/m2C ReH= 4755.3540000 
NUSSELT#=147 .107 
FREESTREAM VELOCITY = 3.021 m/s= 9.910 ft/s 
in= 6.113 Watts Qloss= .238 Watts CONDUCTIVITY- .040 W/mC 
AMB- 18.689 C VISCOSITY- $9037 lTENS S 
SMOOTH TEMPERATURE ARRAY INGDECBEESSODIUMTIGRADE 
15.5 1525 185 15.6 15.5 
18.4 186 5 18.4 Шы 2 18.4 
DOES 18.4 ] 95 18.4 156 2 
18.4 18.4 o. 1825 18.4 
16/26 18.4 1903 Tom lems 
15.5 1875 65.7 15.5 165 
1822 1553 2251 18.4 1886 
15. 5 I 19.4 18.4 lo" 
De 18.4 rOn DOW 1995 


IHE HEATED CUBE IS IN COLUMN 3 AND ROW 1 
BAROMEIRICOPRESSURE 30.024 INCHES OF H 
PITOT-STATIC TUBE DELTA .04900mTNCHE S EWAN E 
VOLTS 4.1140 AMPS 7220007) 


20 


CHANNEL HEIGHT RATIO 4.6 


NU NNIPUI TEMPERATURE SARRAY IN DEGREES F 

2, 5 2222 150.4 [12 / 72.4 

“ue. 3 72.3 at oo 12.0 ae. 

32.7 MG ӘС 7 us 72.4 

72.4 72.4 74.6 7.2 76.6 

NS. y oo 18-2 (5. 7 БЗ 

76.2 uo 3 7.29 2,5 2.2 

2:9 263 72372 p. 7 2.1 

us. 3 Wo. ns 25 T25 

72.4 Т2 8 73.4 no 712.6 

CALIBRATED TEMPERATURES IN DEGREES F 

20. 7 ТОТ 14970 VM 70/52 

70.8 uero uoc / 0 7 us 

por m ШО К ОЛЫ > 

OT MO 259 71.4 Уо 

71.0 70.9 Uu. 7 / 11 0.8 

uno { nU 2-2 Т Шз n 6 

710752 poo Т ОЗ Е 790.8 

поља pos ul. eee pan 

ОТ 71:0 S T 1I [105 

AMBIENT TEMPERATURE CALIBRATED IN FAHR. 
mor S11 70.904 no 520 

ТНЕТА1= 1.0000000 

ЖИЕТА2- 421224683 

ТНЕТАЗ= ‚3467078 

ТНЕТА4= • 545 

ТНЕТА5= 2500552 

THETA6= ‚1622513 

ТНЕТА7= 195585701 

THETA8= . 1163621 

H= 146.870 W/m2C Кен“ ®7029.2110000 


NUSSELT$4-212.992 


FREESTREAM VELOCITY = 4.503 m/s= 14.774 ft/s 


in= 8.228 Watts Qloss- 2220 Watts CONDUCTIVITY- .040 W/mC 

AMB- 21.581 C VISCOSITY- .00003742 m2/s 

SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
25 21 5 65.0 2 7 ZU 
21.6 1 7 24.8 215 Le Q 
21.5 25 2346€ Z O 21.4 
21.5 216 22.7 жаз 2 ар 
ҚТТ 2156 22.6 У И 2 РБ 
¿15 21:6 22515 20.8 ZI. 
2 = 21,6 2211 20.8 2185 
а НО 21.6 Léa 21.6 Ze 
2 ПЕ 21. 7? 2250 ZH. 7 21.5 


TORR HEATED CUBE IS IN COLUMNB ) AND КОН” 2 
БЕКОМЕТКІС PRESSURE 29.66 O INCHESROE H 
TOT- STATIC TUBE DELTA .05000 INCHES "WATER 


MOLIS 3.8380 ПИРИ 1.97090 

CHANNEL HEIGHT RATIO 4.6 

THE INPUT TEMPERATURE ARRAY IN DEGREES F 
EE EU 68.4 07.5 SU. 3 
67.0 бЭ 155523 06.9 67:7 
Gy .6 ENS 2129 67:6 6.2 
Виена 6723 Sie 118 З 
715 Т 14 da 71.4 pe. 2 
711 71012 NO 67.2 67.1 
96.9 MI SXS c dl 67.4 5% 9 
ЕШ: 2 EL. 65.2 ӨТЕ 67.4 
67.4 67 wb 68.4 бине ON S 


CALIBRATED TEHBERATUNBES T yo F 


G5. 5 95v b ETTO 0 65 °: 
CDS Б сд "224,5 9773 ЕБ. 75 
65.4 65.7 no. 7 B5.06 ED. 1 
65.4 65.5 68.0 5.7 55, 2 
6576 65.5 OW. 3 55.6 65.4 
65.4 B5. 7 Bie. 9 95.6 65.4 
o 59 65373 66.4 55.6 5.3 
65.4 65.4 GO. 2 55.6 65.4 
65.4 BN 56.2 25212 55.4 
AMBIENT TEMPERATURE CALIBRATED IN FAHR. 
ОБИ 03 Somers 65. 105 
ТНЕТА1= 1.0000000 
THETA2= .4394598 
ТНЕТАЗ= .3148502 
THETA4= 230352 
ТНЕТА5= ‚1314742 
IHETA6- ‚0934434 
ІНЕТА?- 0905065 
Не 145.763 W/m2C кен=  7168.2990000 
NUSSELT$-212.528 
FREESTREAM VELOCITY = 414.554 m/s- 14.94] ft/s 
ins 7.177 Watts Qloss= L935 Walters CONDUCTIVITY= .040 W/mC 
АМВ= 18.764 С VISCOSIT7- .00003712 т2/$5 
SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
1870 {56 19.4 an јаце 
1826 1858 SG 9 r259 l 
18:15 с, 21.5 ШЕ 7 18.4 
18. BO 20.0 15.7 18 
156.5 18.6 195 18.7 1625 
LOR 156.7 19 44 157 1825 
1645 13.5 19.1 15.7 1845 
16985 TO 1920 5.7 18965 
10845 1635 1 50 16.7 18% 


IHE HEATED CUBE IS IN COLUMNS Seep een > 
EAROMETRIC PRESSURE 29.884 INCHES @F H 
PITOT-STATIC TUBE DELTA .04950 TIMCHES WATER 
VOLES 3.47.30 AMPS 1.8000 

CHANNEL HEIGHT RATIO 4.6 


125 INPUT Tee ARRAY IN DEGREES F 


66-6 БО 65 Өсе 52,9 
e. Ey Ge. 1 6525 66.6 
66.4 Bor 135.3 66.4 06.2 
GIOI оро INS 70.5 70.2 
TOU TOS 7318 X 70.0 
69 7 БЭ TES G% 9 бэе 
658 65.8 DS 66.0 6378 
OO 5579 ЕШ. 2 Some OCN 
66.0 EZ EU 66.4 GONE 
CALIBRATED TEMPERATURES IN DEGREES F 

64.0 64.0 64.1 64,4 64.2 
6922 64.1 e 64.0 64.4 
64.2 64.6 оз; 64.4 64.2 
639 64.1 706 = 64.6 64.2 
64.2 64.3 СТ 64.3 64.3 
63.9 64.1 Eo 1 64.4 64.2 
GB. 9 64.1 69 64.3 64.2 
64.0 64.1 64.9 64.3 64.2 
om. 9 64.2 Con 64.5 64.2 
AMBIENT TEMPERATURE CALIBRATED IN FAHR 


64.101 64.005 64.102 
ТНЕТА1- 1.0000000 
ТНЕТА2- .5336164 
IHETA3- ;3 189995 
IHETA4- .1934063 
ТНЕТА5- .1327974 
THETA6= . 1620259 


H= 123.447 W/m2C 
NUSSELT#=180.318 
БЕШЕОГКЕАИ”УЕРОСТТҮ - 


ReH= 7114.6970000 
4.507 m/s= 14.788 ft/s 


in= 6.161 Watts Qloss= .196 Watts CONDUCTIVITY= .040 W/mC 
AMB= 17.816 C VISCOSITY= .00003701 m2/s 
SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
17.89 IS 1779 18.0 17.9 
eis I Bo Lie 18-0 
JT S 13.1 565 | O 17.9 
Т 179 21.4 Ше), 1 17.9 
1729 Шо 193 ШО 15.0 
17.7 jS 1929 1.0 Duo 
Lf ТӘ 16 5 ІШ: 9 I 
176, 5 Do lore I I 
17.7 1) 18.4 18.0 17.9 
THE HEATED CUBE IS IN COLUMN 3 AND ROW 4 
BAROMETRIC PRESSURE 29.884 INCHES OF H 
EPTOT-STATIC TUBE DELTA .04950 INCHES WATER 
ESTIS 3,9510 AMPS 1.8000 
CHANNEL HEIGHT RATIO 4.6 
ЕНИР ОТ TEMPERATURE ARRAY IN DEGREES F 
65.7] 65.7 EON 05.9 65.8 
E E55 55.5 65.5 66.4 
DORS 66.4 583 66.3 EE 
55.9 EIS 146.9 qM 2 TONO 
ПОО E uo 2 Бао Ба 
6976 EOM 935.0 55.6 Sia 
65.4 65.6 67.9 SS ББ 
65.7 65.6 67.6 So 69 
558 Do 57.5 66.3 ОБТ 
C PTP F TED TEMPERATURES IN DEGREES F 
2202 БЭЭ 64.0 64.2 64.1 
с; 63.9 64.0 64.0 64.2 
64.1 64.3 DOO 64.3 64.2 
99:9 ваа 145.4 64.2 64.0 
64.0 64.1 ДЕБ 64.1 64.2 
63.8 655 67.3 64.1 64.1 
08 63. 9 GOTO 64.2 64.0 
63:9 Se Э 65: 64.2 64.0 
63.7 63.9 65.3 64. 64.1 
AMBIENT TEMPERATURE CALIBRATED IN FAHR. 
63.901 63.804 555201 
ТНЕТА1= 1.0000000 
ТНЕТА2= .4013845 
THETA3- (239780 
THETA4= ‚1694369 
ТНЕТА5= ‚1680405 
H- 121.774 W/m2C ReH- 7115.6870000 
NUSSELT#=177 .913 
FREESTREAM VELOCITY = 4.507 m/s= igi 785 ft/s 
Олп= 7.112 Watts 01055“ .229 Watts CONDUCTIVITY- .040 W/mC 
ТАМЕ- 17.705 С VIscoBiTi- “00003700 m2/s 


SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
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е7 12087 ]J7 5 1 7⁄9 1758 
56 ли Wise 17.8 1 = 
ТЕ 17.9 19.0 19 l 78 
17.7 1757 Өз J 79 17 58 
1725 О 22755 122.3 1725 
17.6 Т TE 1758 1745 
1 2587 eee 15 1759 1738 
ТИ 19557 13925 boe 1773 
17389 1757 18.5 1520 Ш 

THE HEATED CUBE IS IN COLUMN 3 AND ROW 5 

BAROMETRIC PRESSURE 29.884 INCHES OF ка 

PITOT-STATIC TUBE DELTA .04900 INCHES WATER 

МШ ЕЗ., 5260 AMPS 1.8400 

CHANNEL HEIGHT RATIO 4.6 

THE INPUT TEMPERATURE ARRAY IN DEGREES F 

65.5 65.5 65.6 655 25% 

65.6 65.5 65.5 65.4 66.3 

66. 1 566 1 66.2 66.0 66.1 

6 .9 БЕЗІ Bers 70572 Om] 

710.2 ec 146.0 coma 69.8 

65.6 69.4 77.4 65.5 Coo 

655 O96 65.9 65 65.6 

65 5 Bom 68.0 65.9 65.9 

65 65-9 6 59 66.1 66.0 

CALIBRATED TEMPERATURES IN DEGREES F 

Gon БӘРІ 63.9 64. Gong 

65.5 6329 64.0 БЕО 64.1 

Soni 64.0 64.1 64.0 64.1 

S. paa O5. 3 64.2 64.1 

64.2 64.1 141.5 64.1 64.1 

63.5 БЕКЕ DS 64.0 64.0 

63. 7 63.9 66.9 64.0 64.0 

63.7 SON En 7 64.0 64.0 

657 63.9 oT 64. 64.0 

AMBIENT TEMPERATURE CALIBRATED IN FAHR. 

63.901 63.703 62.898 

ТНЕТА] = 1.0000000 

THETA2= .4130622 

THETA3= . ¿661090 

THETA4= 40255255 

H- 116.136 W/m2c ReH= 7081.4630000 

NUSSELT#=169.742 

FREESTREAM VELOCITY = 4.482 m/s= 14.705 ft/s 

Qin- 6.488 Watts Qloss= .219 Watts CONDUCTIVITY= ‚040 W/mC 

TAMB= 17.501 C VISCOSITY- 2000093009025 

SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
175 105 DT. 8 T 
178 12759 MS 17 7 178 
1:137 1755 и DUM 1793 
D 17 7 ОРИ. 17.9 1122 
1779 17255 60.8 17.5 17.9 
17.6 lu 221 17.8 lige 
17:56 Т 19.4 17.5 175 
1756 17-6 192 1725 1748 
1796 17441 17.6 179 17779 


THE HEATED CUBE IS IN COLCUMNE РОС 
BAROMETRIC PRESSURE 29.884 INCHES OF На 
PITOT-STATIC TUBE DELTA .04900 INCHES WATER 
VOLIS БИО AMPS 2.0500 

CHANNEL HEIGHT RATIO 4.6 
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TRE INPUT у ee ARRAY a ре СЕ 


65.4 65.4 SO DE 65.4 
65.4 ББ 651 E 66.1 
БЭЭ 65.9 6379 65789 Oo 
Eo 65.56 65.7 o Sel ais 
Dg 69.7 “0.9 Gb eS 
69.4 69.2 зо] bees 6529 
2527 65 3 69.9 65.4 65.4 
65.4 25085 БИСТ bom 6557 
БББ ENS 57727 65.8 ооа 
БАБШЕКЕФРЕТ” ТЕМРЕБКАТУОКЕС IN DEGREES F 

Ge". 6 5.6 65.5 63.8 65.7 
53,6 63.6 poc EON RD 
63-7 63.8 Sie 6229 699 
63:7 63. 7 65.7 Enn E 
i5. 9 65.8 5.1 63.8 Gon 
LE 63.6 DU S се EE 
555 O6 БӘ BIS Рено 
So 53.6 65.4 Ds E 
63.5 538 6570 63:9 5325 


AMBIENT TEMPERATURE CALIBRATED IN FAHR. 
c 00 63.607 622700 


ТНЕТА1- 1.0000000 
ТНЕТА2- .4149780 
ТНЕТАЗ- „3180087 
H= 118.417 W/m2C ReH= 7080.6430000 


NUSSELT#=173.046 


FREESTREAM VELOCITY = 4.483 m/s= 14.708 ft/s 
in= 5.695 Watts 01055- .189 Watts CONDUCTIVITY- .040 W/mC 

DNES 17.593 С VISCOSITY- .00003699 m2/s 

SMOOTH TEMPERATURE ARRAY IN DEGREES CENTIGRADE 
ШЕ 17.6 ae Dd 17.6 
П 6 Б LE. 17 7 17.7 
IE IAS 177 17.7 DURS 
Iso D E 176 T ЈИ 
1 7 7 18.4 17.7 NN, 
Ша (К БС 54.9 P 1 72 
py Ie 20770 17 6 I 756 
TG 79 56 ETAT 1757 
D 17.6 Peres LN ту 


О 


tJ 


(22 
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ЖОРТАР ЛІ! РАСЕ И А ЛЕТИ MEM СЕК, PET PLC LP E 208 фании р П T EET I $i? ' 
ТИТА T Е СТЕКУ 9 16 Jum at aM op 9 gag t jg dut , Т v ” ( boa tee T ШИ 8 ОУ РАЈЕ ЕНИ Ж. 
ГИ ИГҮ ГҮҮ ҮР ДИП ШИЕ ИСАНЫ 'el , # up a b P Pots? 4 h TE NP E ..Ш nm |a o£ Е "24 ' er 

ees ere УТИАЧТУТУГ ҮҮТ ҮЧЕ ЛИЛЕ Pe ae ot ee ee ee ee De 2 Р, е р " ' ЕТЕ "..( 7 
кыл ТИКА ЛК TUE EM M EFE EM MM EFE | ъЪ э # у, ў "4 Жаа ' ©) A LC y 
ИСТИ ДУИ И ҮЛ ДТ ЛЛ ИИТ pru so ts 91 M МЕЈ $0 abso gg YT Ы 1 р РС. ОГ . .' a ' 9 Ë 
ЈУНИ ТРГ Cee eee РИМ И ДТД СИР АОРТИ I Й Т”йбра),, 0.41 . ба ДД .4 a LLL 

мл ee eee ea ВИЛИТИ ЕЛГЕ АГА ." 7 гате ПИК, 42! 

ИИ ҮРЕ ОИЕ СИРА РУТЕ ТИРС 2 ГИ " "un " " ot f , ' 
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